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fttA <a, fa, 
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5 w»itfe?5nr «jjNar 

«tCT 39^3 

vtfrraWarar srft% 
ilfe 5 sfess 5Wt 

fsnrfawt 

f -tf fiti«ltR dNf r-T ^ 

*\\m 

*f*fs #i i 




i2tff% 'Stfft « c’tmfts, 

«st?f3 t§cnt% fa®tfjpptc«t* #wpt$ e totfSw 
•sic^^ntw jrcfas nfm fcrfa cssi phtfe i ?.feiT% 
towflwim #topns « Trfit# fai 

<2}tffa faatfa’F’tC*!* P^Jt 5 )^ W^fas 5)1 

**f8| CTt ’FfaE'l 4? C3% hatf^tCP 

fa^fapfs* *iwT fafesisi 
*$w i 'sttffto ^wtlfrwm ^l^p-pgfa ^1 
vhto ^gl «t%tas i 

cw 5pf^«i >pir? BrHl 'otwf > 

pfcpt c^firs p?, pi w? ?tw 

«Tffl I faw f«fa 3FCT 
3PCT CTf *TBJ *fTC5 wf *?PW «W* ^1 

«l?3 fW* 

fenwiro ^ i ofoa tfiww faatftre* *?h*pt* 
«rtpitwi ^fircts *m ♦w* eicsj* csife 

artT? fratfop <i«m 9 if<M fa« <snt*i ^ > 
a fasstm to 'srrfptcp w f%ft *wfiw «tfti 



«/• 

to ^ ^*ti ^f% tot 
^ sfet* , f^ff *tf%5?[ fffcs csli ^fu?itfw i 
<s? si^ffacs srt3f *tw®R 
’STfCf I ^ft? ffffo '®1C5f 

«lWt5rtl ^#5 ‘sTtTsfo 3 SR 'OTtft, fafiflPl, 'QSfafa, 
c**if%Jr <2f?fs #Rf<3t? 

Un* tB&i 'sjtcf i 

si^ttr* m%\ csrifeitc^ «R w 

“fasrfR*#^” *fa9Tf§aR I *EWSR w 

9t<R ^faC3^R c<t ilRwl "fostfa*-#FRt” *fa*l 
«t?1 »rl stm "<fistft*” “f^t 5^1 

*tvs i \stft^<r , sit 9 ff%t 15* i # c*tCTt« *ft*i <& 
^*'<1 TTStl TO9W9 RHS* 5? fc|5l 'Sign 

wtww* qfrs <& f^t§3 jRPttf«r» 

<45 ?rs st wr nfm *®t<iir *ifa*t9 

«i*tfi* ^itswi srMfa TOtfafl %rff 

^'ffsttfr c# $oti I $t^ < s 3*«fii «iffltf ?R *finrt 
=ltfTO ^farflWI ^*5 Rt^TtOPT ^ ffot* 
a *i%rcwm* *H% mm *%war *#r 
<4f *|JJ* <Sf*tn« *W R<JTt?t9T TfinRP I 


*mt?t 

wnttfr, 


Si WR foltS I 
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em *tfowr i 


^?r« 5 1 

• 

(R ^ *|sWR Wi, -rn slar.'s ^-fsffST fg’gtn (3T? 
^2p'sr3»[w nttrsfg?!, si«R ■srt^rtwiti 

Th ,J i <pf ?r-rr?i ws *rff«cs!s -srsiw swfttJn 
?r«i hi, <i«r ^itws $c&g *w 

•«i?>lfii<>|1 WNf T^R fa^s'lFl '5f-T3ffl 

Tfa - ? Jfl- (Tit Ti TS P ‘^ifl'*I fast* JRift ^'5 
•2rrs^% ftftffc«R i f7i *p74 wsfaori 

fasf^ DIRT'S flffi, < 7 ! 5 jpt y 1 *t?l<- 

t *H s '*i ; FrRi^«? -srSi ntra #m nmm 
?n, a < 2 rr ^mi >prfo* 





ftm s^fs -artf^'s ^mfkmri 

*nr ! yrfk -i? *t*ii *%i ftiftrai “f‘tr.nmf®*(;F 
tot ^*nf%5}^|t'fs”---%lrrj| c ? I *rf*ri f3 mt i 

»T3C5<( *ff§ WTspT to'WT fifa CT -%s apt 4 ! *%l 
f^tfesR r st5l ^f<T5 ill FtTlft Wfffi «<Ft^rl | 
?rf <1 W\VB - 1 ^ *!C?T *FR f^SlST *fafa fi *fft?l 
*\w.mw w Tiwrsii win f^rt^r &u> 

KrFW^* CSt*fSR^l Ftofft 5 !. w 5^ rift »tWfiT 

mi* *ir$ of'Tsi .=jCT ^rs? s mffsm wtfa m ft’p 
ftwfs** , sn:«rf9(f?^ 5? spra 2 §*rt^?r«i w*f stst’f 
* f *m jjsfa ?m c^tre s **imrir rnttifti nfti 

% in i 

^atafwt*Wrt% i 

0 t-rs *fl^t*if*jwi s *?[ftf 5 Rm?i 
*#51 *T[t sT5ft toft* nif5r.iT | r*|SR *«|5RFJtr 

*ftf5f*<5.nto *tft5ts, r.ntw'-! mnr.nn *mbf*<nto 
^*ffWH toft* *fffi ftftsf *t’t5T|9WS fain w ftftsj 
■msrm f »:t f »sr cm-nsfa tr.*cw ^ ^ sin i 
“faT5 *1$* *9.2(515? "frJRtn* |fa*1 m*l *tito1 
T(* "*m 5i'T i r.n mfft *t *fan sfafa mu 
■‘fftm i w^i< m*ra C'i 2 ir.u ■'£ ** ftmiftn sis 
mi yftira mn *rtftn c*rt i rnimwi *ft sriftral 

■SW5T5T9 '"If* **i 5t"5 I r5j *far/5 *!t* st®, sftft 



ijp lifai -sirtf i” ( > ) glsKi f€m wowm 

'=SR 5$r.? »(f^?(f'':5)fil Ik’tf.s >\m i 

WM 3 ffi‘f 5 t? S C‘J fit'll' *R?W«| $t 
r.W ft^fs lifts S?W$, ftfc'T 131 ftsfl 

r.iW$ ■51^9 ?»rfi 'tTit mi ■stffjRIt^ I C-K*\& 

131 s’&q'w.m 'srRwft 

Ts*lf§ mtff AT; r^te 5 iftsfft* '1=5? It^W 
^rts mt® i 


q&VSI I 

=?‘it ^ifrra rtcr ^uit? ftwRtRi 

W1 f*CT1 IS r*R | S^Fs, 'Vftw, fRs'3«|. sw, 

C'iHirt, ?R%iT, wmm~s, fafr, hit 9 
nil - &. srftl w fiu fsiPRi iwm 

’5!'W^5‘ fas? fas? ItW f »5t fail 1TO W«RTl flfffkll I 

'?rafti ii ? R qn 5t?i f« i f.^i«i ^-s^ftst? 
9f5fqs I SWKl r ? I fit *FIT3S 5|5ftT5 

M strr* srr ftwn i fftwii tiwr sjpts 

I'W.SI S’W'I Ciit^af#® 9 ^fs<M <Tjp ftlfrs *p|T5S 

( > ) %$= sfaarw fwfi fa ft® “lil^Bti ifa«W” 
2|^— HfrSHfemHfaiH, 13*1 SW, 6|tf JR*lj|, l«iv-,5.-a I ,<£ 
sm ’itnu -Vieira 3i^«i, Hum ^i^oRat uftsi, *tsjtw 
'sff'iR S 3M9? C3?s?3I ?|Ci IS^ira ft?® 1*« ftf?3 m 

snvm ifa«w jiwi ^ttw i 





SpFCs? SfaW* BIP’Tffa 

^a-^katS ffaff C*lk*TfT5aS kta *rti ^fi ^f«?ri- 
(S* I BIF’ftf 4 ! HltWI ssitl^wts, fTOffi 

ttftws <it*, Tspsiira ft»»t •« arc^iUPt *lal%as <4? w 
'a? <2|Eka ff^I | 

^•pcssr ■arfftSiwh *tfk fife's m utt i 

G^Fa?” ifll TfR4‘^3T ST^' Hi *pff Bftf 

*fakt *F® 5ttsf % Iwr tffrai ©w ?ti i sRtftrs 
*tt§^Tf*T *TtH m\ ^ G B^f HllW TOT 
?r?F5 ’Bifo isrtfN tf*Rrt *if<r*tft a i 

y*PWsffa1 ffaft IlItGr Gk S11«ri% 
<2imt?a i2Tt5tsi ^WKfsal t ' IjftW* \BsfltBltfG 
jic$ jrwt% g-apa^km kbIsti i was 

’fit *pakt “ffiiftrai >i% M i ( fit* 

»T5t#f ) TO »|5iTfkj1 G fk'RR fpi ^51 #|5f<! 'Silt* 

*rtra TO«TC T<> I faf n5 #.a 

3R*U S *RT[kjR ^ilfa *lifca <nw I 

5?1<f Tfte, «t* TPH52 55ft ^fkfi TO ??!■■■■ 

<2|«R- Gk*CT3[ fa=?fs* Jifi 5a '»|<fr.s 5ftfR IWH 

ftsik ^*ifTOG >rtf«re *Ipis ‘^f?^', ttoM” <*& 
faf«T5 ^TT TOTW.TR felfr 5,kl G* 

w ^tsf&kGi frofoa; w\ 

JTfks ^PI8 Gkf^f ^Bfwfl ^ 'Sfltfa ^5 
Bfktk. 5 ! I 



1 


tVsti ^ fomi win fsfavrt- 

fnsmn ’fk’ifw wfassr i nsFi sks *rt?rs 

*%1 »|W*K lFI*t? £IW§1 nK’II ^TFH nfn { !s ftn 
^tfacsfln, strfn w -?tfnf*bw wts^ ^ri »rtsw i 
*Hws’*H 9 nHCBfff nTfscaw ^wfafspra s 
fwvfri f nnt nwn ofiffin sfar m i q ttsw ^ “sft” 
<tmW nfintn nf r^iitf a wi? »fnrsn fetes 
^rgfsfa^ifn'fTl f=nKH%w mfen $m n^fi 
5?sl Sfatw 1 n sit n^tfi 4nf?n&in nftsn 4 win 
w% *uftF*vinr wffe wfan fnfnn ftutfn- 

"blceding has been left to the barber, bone-setting 
to the herdsman and the application of blisters 
to every man.” 

kit?! nrnw *\fm fg 

m* aratn w\m i *rt i 

ns? nw ?i ci fiffesr umim w fora«t#r srere 

n*R fss nnsi ffn i itsf® ns (skin, 

epidermis', nS wnl (celluar tissues and fascia of 
the body), nS (organs or receptacles), ’wg 
(intestines), nife gft, citnfe W 9 <ti ( ns§I?. %1 ), 
Ittfe Wt 5 ! (membranes), fife Blfltt 
(tendons), nfsfe enn^t (sutures), ffen *fs 'nff 



(bones), f? *fs (fife ifsifti (bone joints). a<i *fs 
(nerves). «f 5 Cllt (muscles), its Ts 

f*R1 "« ^ 1® llti 1*S?tCi3 (vital parts) 71 
fti<ri ‘Sifti ^firatef i i Mi 4 ? ist^-stc??* 

ftw fpt? its ^1 it?, ifkn citi 7tw life sti, 
f»m eiffo ittf 'strrs ifti fill isfaii fut^i i 
fltSSfl fsn Is 1171 full C«wfl 




5? *!1W «J>t ifiwl 

i?t 

if%a( 

l«t 

9E*F 

►t 

il it c?t$tfara 

5*15 

f5t1(3 ffT It’ll 

it 

5159(9 

it 

i)9W*E»f 

it 



ikr.*t 

»t 

StPOfM 

it 

st ??ra 

at 

itai 113 itcs 

«*t 

ttCI 1#W3 

ait 

5? lira «. 7§9l 

**t 


*t 


it 

■stgc? 

it 

113tC9 

it 

H IS « »W|Pft»t it ifml 

T!rt& 

citfiwt 

it 

sraw 

*t 

5lfi3cv . 
* 1 $ 

it 

®«t 


if? 


V!s?> fetfm ?U« C.tr HIT if® 

( circulation of the blood ) llfwll IsflTd Mlt®1 | 
fal 5tt®S 1? 1st#n ^2fs Cl TTC®* ?ffs llf.^i 
{flfattSI - -4 Itltf tfecitdl fcl«lfl11C«rsr «11 
-1C11 <R?f if? | ICe^l ifo lit! 7J*Fs fifim 



<3 fart* fHi jr5I otus 

wtw ?foisi 3^1 %! ^ « ?fai *?t.-i 

S ?'tfi IRSI *RtI3 3TT« ftfl T5rfC5 I dffas tffipfl’? 
R3W 3W-1 % fasRWT ft&3 s l 3H3 ( circulates ) 

■sw <jiw, fwrsi, "nistw^ iv%^ 

■43? JWfS ^RT2p|r|a m ^*15 55 1 fVsfJ^iTe 5 
<r?m %i sr^ i” <tc&<i 

«lfw 3Tfwt*t 3fasl 5rre<t 3R c’thRTfrs, 

fal «■?? *lfs3 ^Ptf-lflS iflH «HC3 553tf§*| 4 
c.^P'-T ®|<r sTf^t fjtwwcr 3sfio *itOR I 

«War I 

5? UW ^$f3 3i3T ?*prsr^ ^5^313 W5 faw 
•5t?R m<m 3C?, wa ^‘r-r.s5 jrs ^gfi>m*r; fan 
^sts %i st5t«i ^mt-i ’ntare swr rercc** 
^I3TST I 3RW a 351 »fi!C5 ffifau® , Tft <3 -sif 
(R3R3f«3Tf5ti:5 ^TO ^5133 ?tCsC53 | 
3m<f 3f5® 31R3 57;*|3 

5|?33 Jffr® ®Rt3 f33tfe*l3 1 35T3frC5S %3!3t?r *1133 fff<0 

*Tt5 s ^Tt33 $»C35 ijfrfcfww '« Wf5T5<313 

35i3| (bandage), v §33tfsf 3-45 5T3r.^W3 1 

’l$ 9 ltW3 W53 3<£3 RflfcfavJtfastCT ^15^ fWR I 

(.%, 5H Rifcfwn srtfR fri 

31 | (3 3*5*1 #3t% nf'3'5 JRfs^l 'S *13^3 



" * 
fcfavrtftstCT* ■2!t3 

WfW ffafS ^fwfrp a 

■5R^ forcn f>ws<p i OT<rt<f f^ra 

Tsrr^fiT^r fj^prf fsPFT> ska 

5?Cs F5f ?l9fl : W?tW 5*3 JRCTffi $*lt*, 

m ^fss STtf^^l CSfftl ws?i, (rhinoplasty) -f*ral 

% 

r ,2lfw SffSfa ~5\&V$ frjfaN' (l‘)l>. 

Mirschscrg) SORT* '<fc¥T?[ Jffisfir 

^fwK53 '■*& stirs a “5 t*r ftfacRN ^ifiRl 

tfen’t faRi> ffc, 'W. srtito $]fa, 

m<mtf ri siw wtf» Tfci ®rs fw< i” 'srf^^ 
srgfcfa'tw^i spr^-pR ^fwstFt., fri sj^i <r jr^ 

srsffcfRVTi ■sift RfjfT <tf^ral ftfs W (major operation) 

* 

s|?tw<t m’<l 5T®n Wtf^rsWl, T5ITOWS 

(amputation), fwt^‘1 (abdominal section) 

'4iffa srf«tfif» fg«t 5R1 | 'srfgfap Tost 

srsfasrftinT 'sip ^gf% wf%i W.5R® ?t<rt?[ R*n, 

fri m <2ttfto ^sre srgfBfwrft c’tteiRR 

71 sflJTRl Tot^l 7R RP15 #131 ill ?fl I 

il f*W 

^'iFs ^Sffcfo^Tl Sits ftsG 5 #?ftWiT (O 

r.^^fap^i ( TfR ^ c?tR RRI,) ( ?. ) Tssf^TTi ( 7FR 



C5T ), O ) ( C^R StW* 5t 

wi ), ( s ) ( wft? amR ^rf?* aq%i 1R<rr<( 

*® f*Rtfif <»¥ *Rl ), ( « ) 'lajfipal ( srfqfal, aRt 

5t?f5 OTIW TOlf** 9 lfalT‘l ‘^‘l ®Rl } ( * ) 

( 'Sifft wm-> wrfr Rfrs ), ( i ) 

feRlfsRl ( 2TR ^<TpR Wi ), S ( b- ) ( <7Rft 

$ai ) i fcfavm? ^fwtfir ?ct sp ^fars 

5?n?i nrsf ’Rm ▼%*!? bfe sii, ■»nrtfoi *nn mtw\ 

^(Rtfff ^ftpfl tffafl TZaim ^f?0 5TCT | 

wain %*rfis w fiw ftfaa -srafiFsi 

f*w fffrsJi, 5 |fr -sitsR fare ms ??R i 

> I CCTfiflll (incision) — ?;a5l, ®it§ 2T?f% Sait* C?5R afaat 
*WC55?atf<ra mt®ft PM afat a a*ca I 

* i w’g&al (puncturing)— 5R5ta aft, ?s »i«a atatta* 
aft al stasis afts wi sia « ^a ’jfaal ?t?l m ^faal casfjffl 
f»M a^fara *fta i 

« I OTSlfipal (scratching)— f5 ’t’SS (^la?? SS %?tts1 
ftf 1 a^aca i 

a i arofeai (probing) — ?aaal tt*t al mi, *wi m site* 

-y.a *3 «rca*t *sttat nar&sl ftwl *faca i 

* I «It*taj (extraction)— #t4ft STjSte K?ia a«§1 iiat f5 *l«l 
m as ■scaa ^altai 4$ ftsi ftwi *fka i 

* i faatajftrai (evacuating fliuds)— catcas sfiri wtfa 
ft?®! *td as «tca*i astral slants ala aftata « c lft't fwl afca i 

1 1 ^taifaal (sewing)— as al aaa si =?st aiai ca^rtt *f«l 
jfaiftrsl Pm Macs ales i 



M caaifrfll (boring) a *193 f»R| =Tl *tlfa ® t§1 f#f88l 

CaajfaWl fta% | 

* I v 38iW3r (bandage)— 33ff«tsl 3t3l Wars <3^83 
Wi WWtff f*M *faca | can®! 31 «tm ®'t?l 

a fa f faal JifaiW f*WI f fata | 

i* I ft? 'fl f^Mai (cautery by caustics and fire)— sf* 

*t!sa can®! atwoea &*la ffa « «tf<r «ratn apfirai f«wi ?fc 
?lt3l 

a | afafft? (catheterisation)— SfS’K ^sj% «fS«M IS? 
^faal ®tsta catt® mx ®rt$a ^atac*! a: cats 9 ! ^’la scat pieaftlt 
staff apfaal afofral fn% 

'srsfiFfi >ww*i fw *f?rct* m f&faviv 
Tt$T ’5f»Tt J T S Vr^'sffit® t&favw fbfavrWni 

*rp sncn 1 m -2R?F! ^fa'-ira fcfavpF 

n, W5T, f*Ti, *5, SWi, %PI S 

csi^fs r«T e slwtw Jrcsn 4' fan i 

&nr, awlt, ?fpu 's ^tcartw 

■sim C3i% 'srfsy.ira fapn ^isr 4fa.T 

1 fbfavw fan as#st< *nV» eCT’i 

4fan, cn fiai -s an ^i$r, an i 4faw 

aa atai ~<iifa 4fai fnl fwNfr 4*m 

sot cnr 4fat w?r*T c*iVs 4fati fan i *iot 
fa] ?fa, a^'9 T5 fcfaa 4T%1 ’ifosl al ‘ISFR'S Iit*l1??i 
t?i af.w.ai rtfwJ fan -s sifam ^fartff fwi 
fn etfa *i#i 4t*R?4 ff?ri p 4fan tlfa fan i far 





'i') 

fim ^Fs^tfrs ^ <3*rat3 fsR*rT5tf? 

ctYs *%l '^srffff fari «j*nr|* trf*ral fa*F i 

srsffRTf ^«f ®?Ff5iri ill ?fs -®s 

^f<ral 'd??f 9 w 5Tf?if^i f«w 1 










* I ^3 

■SPB <2K?t«lTOf ^!p5 "8ICSR 

■*%TC5*t i croft ft olut ft w ^ s *13} i 
*13 JflfaOTa iofc, S »t? 5 8 ^FFTS I WHWT$3t 
^t«TRT3I *% *Ff*H S3 f®5J C^f=T «C*tt T«Tl TO 


£9j &aaii 



sri i wsfi arpT* p 3f 

( bfa»f 51¥t^l ) ( > ) Wt 3f ( $t em<J ), O j i'm 

^ ( sf -2pFt<i ), ( 8 ) irff? m ( fa.*rfo «m*i ), c « , 
*t*iW 3f ( T5rfwi^»r ), s ( ^ ) $*ros ( «iVf 
' 2 PFT* ) i ait 33 ctV hi vfifff ntsl srt^if mi 
fs»f* 5 r® ft s i arfHSWs jjgtfff mij ^f^rt?r 

nmt« ytrs fwi fori^ i 

5 1 ffis 5 ? its — '® iSt t r*r ftf 43“ 5? «rs c% Ji^i m qtsi 

I fat?, 3TIS, 3M ®?ff W «t3H9 ’TSsi « 41^, fB®(, Iffr 

®?ff 5^i «wfo ’psfla, h^hots efaw awta ^pia jflys 
s fan ®*I3 3f«3s 33 fifa® St® i step 3C9j sim <n c*i3 «wm 
*wi rH ftw S?1 atfta ipf^l'i m 33 9j93» ?ts i 

I I JPK" 33— C31*l ^5f fa lftf I 4* aWfo JRt*t 113 vfotow 

» 

iff « ’ajnafer w\wtnn nara to i B«a, mw, mi « 

?5C5 ^5 *1«1J91 4 I 54‘ 3tf59 ^fS9t<l a *5 wt ’If 3I35if ?tf i 
a I 3fa 33— 319 ^faWl 3< 3tf33df?9 fa 3 3 ?SC® mm 
3tfp 3%t3 m 3I3SST5 *tf | 

s I 9i& 33-3131 afaltsl fiftf « 3t3l 31WJ TO | 
f|t*it9.3 ( 33 ®?fa 3til3OT MtSil | 

s i ^fat 33—' ®tt?1?*I «W3— "HlW 33 ftfaf 9>ttfj 3I9S>f 
*tf 3P191 3t3l «iWra flftf ?tf I 

4t 3^a 3C39 3C9J IRWftf fRJ ^v|C3 ®IP5 St 5 ! I* 

* 33 « *1C39 fra'#! ®9t3f: HS1C513 3tf;9 3lt?3 fS “A 
Short History of Aryan Medical Science 1 ’ 3l3<F 5(3 Hfaft? 

Ha f.i «ifaa HPtcs 1 



fastfs? St# 


i‘s 


« I *il <11 *131 

s?fs *is si is fesft mv* #rai ^csrc #rai 

farR^S ( i ) S'SSTS, ( ? ) Wlf, ( « ) }ft, c 8 ) 

5«ra, ( « ) sfwi, ( -is ) ^wnr, e t ) itsm, ( v ) 
lit, O) (i») itilss, iii) *rr«fas5, (us) 
iss'«r, (v®) (is) 3 $tft*i. (i<t)^tf#*r, (w) 

lt*l, (V>) <?T5SW, (iv) sfall. (>») ffl*tf, (9«) 
4# I 

■gt is r.gTftf^i, cs^farri, wfapTl. sfas 
sr?f5 il snts is-'srartsfosrc etWfssTspnt* 
STS1® #5 I it w 'SIS ^f£ StSl tsft®, 

ftoFStsfaftl, t£§s w:a sf#* ^nsfSfrfc s vrsfafts 
?s?l itsu i ’srs swrs stssscw sisistora srfi 
|5i stci 'aftgsi ^irf 6 ! isr isul itssm i ir.s<r «rts 
ssts stfast* w is frswfris sirs sfas s>ts 
ipR 'sics “tts fan ws srfanttara a?faf*ft m* stws 
5^5 I 1C31 <2fltl 1CSS fa fe 5|JT5 ifa I 

fapt 5*5 isfsfasts fawH I'-P'S fai faster, 
iz\WiT<n Ifal S»f5® fSWfS CW ifal Sffa 
*fat* effall 4 i m fa ' a *fa1 farts I “Sfa ^aWtS 
51 strtCTT stfa *fa» si *rrffai is stsl csss *fal 
stfa ifar® i fti sits # flfa sin, ®t5l 
stcs nrt5 is vsjwts ifws stt, wm ^tr® sM -s 



wp fjT ^ ©rtw i ‘Wi 

rtjq, ■5ff«'i)j<r- ns^rf5[ ^ 

i 

■s^ft »ns srra ftwt«f ^ 

:' ) -sn^ fftHs *iq *rfagfa Tt% 

r 'i7$ W 9 ^W*t *ffa<Pi ftsfifas I €? 






Vis 



»n *rrai ?t<i Ttri #.5i mw*r 

5fi%1 ^tfsu ^f<o 5n i wtOT Wf*f ^swr 
#3, g# WK*m r.¥*R #«C5 #3 i ^ 
^r«, # '®T^fr< feffa §r[<( ?fi^< «ltf*K*t, 
^1 fc%l wps* 'Mt’t i ^ 

Cff? f*t^ #1 *|ES, 


ESJ &S3k 



*rt*1 ^ | WTO ^T3T*W ■sraPS f STOW* 

^f^'OTR m * r i psp* 

^ ?%l Ttfr<T <f%5 ?^s[, witef sttw ^ iirahT 
^fis ; f rrcs frm ^ spjw ^fk» irtt ; 
s|f$%* 'arffls ®rtftcs ’Ttwr 5ti ; ^i 
■*155# wtfNm fsM> ?(#? r.fifr.f<t 

w^s* srwif^rfFi 5fil?sfR st?n *rtw, ■'pft fr 
ifSTfl! STOTfSf >2PFt5f ^ WIS W OfPP 

arft ! >-W fwit fa ^rtf^ ill w •srfi^.#^ fofavtfa 
^rr^rw mfgftrwn m wRi? s[p«i ^fas JRsf 
zfrq ■? 

(8) Wl 

^ifUS 'slFretepifa (bandage) ^CSJ«r Cffe 

♦tfasMTii *rsif ^ fffiiffl stfafta* *rffi atm 
m #3 ?i wiCTItfra *i?r ^if? 

sfafam fiPFf?r snsrt’f i wawtfr 

5^»f mu ( > ) cvN, ( O wfa ( * ) *fa*. ( 8 ) 

(a) festff, ( 'is ) WI, ( 1 ) $fwl, < b- )WT, 
( s ) <di, (>.) Hi?, o») fro;, («) fast^, (>«) Alton- 
's 0>8) Wtft I 4? (2|TOi fa* <2Wfa TOPHI <2PF5 
#i i totoipIt ?vu ^t 9 !?, croc*rl*f*fa5 to, 

*1*1?, 5<, *“*ttfa* 5&I, *?!, C«fa, *tk*FF (SI ?fa 
fafaf ^TOPf 6 ! *JW® #» I (3 mu TO* »!%** 



TRfam r<( cm ^ipr (M wt* «HWJ I 
^Rfam wfssf swT*--' *H5W, JpRfR •« f*if m- 
TO* I (71 W C^t ^’15 SftlW (?WRt CTl* W 
"5W 9ft^fST; (71 <RR fma *1*11 <®t5l « 

5TfF| ^ ‘l^'S !iw, STC? T|5l^ SPRISI | 

C’ttWl TO *f*t#t TO 



«Ffr I 



<rMsfrw<i r 'iiwa ^\-s *i?r 5)1^ I 3afre<i 
s^ > Wl -S f|T *1* <2|$T3‘|1% ^WttPl* tfwtPi 
I 5W 'S ¥$*5 *r5sfal«rft 

(carbonate of soda) <£|<R ^,«H* (carle n ate cf potash) 

sffi, ^«i<f *nrK ^fart *fan faniTO i ^raiw 

i£& S?{5 *tt<t ^ffRJf *|<IJ$ 4*^ *|f|«f 

^ifirafof | 



*rw fe feo 5 ^ (mild), 

3Sfj(caustic) 'Sitf | itWft ^%1 stfsl #fl 

st*l fesf^ftilil W <W»f sf?i JJWflS 



tft, aif ft w Fife ‘stftf i '■rpm w 

«jsffc caustic alkaii #RTi Jffe ait®rpl, 
TW W «W tW (caustic) »tm =K$ I 

fhF^tS— 1 ffeFFt* ms '2|*ft^ *rT$fe ftwR 

ws i sw* ’Ffaw wr 

'sfe life ^ i m wife 

^srftf ftft <t$ CT f 4 ! (caustic lime) *ffe 

ftfe^lfi^teF ^ftT'3 





S* 

55f«t T%1 <3*R8 3fa^T? 8T83 5tfi offlTF I 
TOT ?5 *f?3l ^Tf S 

3Tf^fif5F fastis | ahF«Ff?r (carbonated) 

5tfi ?ttp-, *p?rr? pi? *rf?a m*\ fart? ?pr$i i 
?*F3 ’Fit?? 'SI J#?F fNtCf^f- C*T5^< 8 

PlfsPI (soap) ) | 

0$^£f*!*R | (neutralisation) (acids) 

wfwl tt’F’ftffni <? CW2FPR J1, atfts 3*K3« WJ 
■srfptfa s$stfs*i i t?ts ^t? 4 ! ^f*rsrt^ c? ^r< 
-gw «H«npi ’srtcf , cut m ww? jrfy s «i? 4 r*tJi t\^? 
ysfttro 5(tg<rrs«i -artg ?§si it¥alf<tffa ?tn *rt^ t 
■srt^fiw ?J[T?ra ^t^srr-i ^fastis? c? ■sis s *Fts JRfs 5 
*t?l si-it *nrt«f ^*ra ?t?1 lt?U?F W\‘\ 

(salt) «CT | <<|t «m©fffo *\wA ?1 ’FtOT 'S 4 ! 31 

*rfalrs ^ s *FR WICT ftT-si ffftfs ?il | 

3*p?;3 Fl3i ^sfofWTi? S 'SCT’F !g*jtfr*f 

-*m i w<* ’its *t3 cs?ct? &a«f i ^are 

MM <211? csss®? w<al *f?raH5® i 

<53fi? wn ftm ?ra«i, p 's.ftftf *ift® *f*rK 
'STOP Wi3 5T?ItCW 1 

C? sf?! 'Sftftff Jilt faffS WR ’Jt’tf 

<5T|f?f 3 ?»?ri¥W I fa* <a S1WMI3 f6W|»ft «|J|5 



r.iiiru -4rs crprnr 

w ^m\ <rtfe i ^ (A ^ts ^f&frvrpT 
WW* fofi faltffPI, ^1 %[« 'Srttg 

WF*rctw gfio *itft ?rtt, cswg 5*ifft *wn 
■•TOf w wftrss ’iit^rfri Jii i * -5j|%#pf m -»r?r^ 
Tit i, pnr, *rits afflfiwnr, Rils TfMFsra 

frffWf’l CsRR C*im -aifa^t* OT 

^R« %® R! I 

* qtipfcw *nf6fa<jita *&«fws* >»:>» jiihi ^ 
.5t?4i<i f^fgg «^us? as « *ia Ji’fwa s? pi! ’jfirai r^ii 
m~s ^faala -sKst^ *fini ^f l hi->ilf5 i 5i-*ifiwra »rtw* ^fnw 

.!|**Uft *13! fafatffWR I 4? «WH ^t«[ »lfs‘ts ^fiata m 

*ifwr fawcsa arai iSs 4 *iS iURfiifs ftj? tor i «?*ta 
*f«U 4? f^gjg JftSR fwHflJW SsaaSf 
“ ^tijcwfR* *ta-Rtta" *fifo «rw RtwiRii tori areroi 
■biMI tor eg *|fawa *t<j ?v*ra s$*i,*tttoni totj 

mtwa RjfsfiFprta »pstfitow viPk jRtwi *fi« t 



ff I 


i 

stars as fafss am'siata *nt 5 — uiaa cat a ?a ^ta 
(7ms c*rc*t aft i *rre% fra, fcraa, wm fafsir 
a^tattaa *it#T 8 faata ^atalfa *itii can w*a a*al 
at? i '4Wtn cakam nwtf stars catasa 
jpafaga ntaifo ftatfen i fai <a$ awta^fa® «tacs 
^catena ntasaa a^fascaa ni$» fafata ai i aaiaw 
catata asTt*rf«Rf s c^lt^farra atat arta aira aam 
ca fs ’srf^Rfs stiffs stria it% <i«a« nsjaama? 
aissfi fesr.^ i am area, *?taicaa atta ns ns aaatffta? 
#ra ■srarta r»tnta •rnwstca rsrl rfacs 

fawrlta aafa^twta facials f i r « ?a ait i am 
nm $ta Vifaf, f&*nre%s*i fasstasa^taifas 3 at 
aifmas aargtna tkatn fa%$s a'fac® faai (.at a 
ar.a atti ’PW $ttar canntffain «5ia afawa ca 
^f»t% assn, rtaia &pr « ^asaaa r.tfra nfsa fatfw 
acr, na$ ^frata saa sai n^fS® *tal atre 4t*ta 
^ wna faita ‘m ca ’jfafff «wsn c w*i, w 



s irspim srffficr 'tRw ^Rts® i RH’itPf'- 

5f a 5tCs3 RiRRt 1 

T.n t\s\c^ R^fif^Tpsif c»ffi ^Rrsn^tli Rs 
#RR SIsr<^5ft^WI¥? ^.SFiJ 'WR Wl ^RtS ftfj RTO 
^f*ri C«ffi ^Rllff'RR I fwf5 CWItfsft SttCRl Rtft 
W1 S$C« MfRs 3$«rff!?R, 3FOTTW Otwflrs S3 
■4vrc **r '-ta ■>'2" *■ srs Rftnrs ^ft?i 

5if<n i RR? ^»tRpF 

■id>rRs srRw* ^RRPR ffT ?s?K5 srs Rfr4 
y\\sn 3RR jjpfR^R sits p Jtft i <& -sror <r sir,- 
*j<W3 #t<Rprs ^ti^rffeo pfR fafas aiOT «raw 
ffi RR> srfaRl r.-spsi *%1 c*flR ^|j<? fe^ s iT5^f 
rc? Rusi^^rr® ^Rfi%.®w i Rt m *sraR fs«i 4? <r, 
Rri 3R1 w #w wiRsifwrc atr|t fR'PPRftsr 
R«ra 35R ^R?tff^ i 4 *r Rsrtsim 3fr»T¥ rrr- 
^RtR sw-pts nR ^fwi «rtre, Rs -aRRl sftw 
^f*CTTrfta ?t<ri Jitter (?[ Iri «bt* ^Rcs fm 

*ftRCs ??3tJS, ^lFtW3 W^mW? 
3t3 W*l ?fT5 Ratffi ?fCa fffTltS, ^ R ^trtc^ 
Tftires *m ^s®i sim *rtr« Rjjsr fes #rtif i 
’ ■st^ra^rt ’jRfR *ms\ c^i'-ilft'^tOT w2Rf RRsqR 
fRi ^ibiRs ^rtRi i- ^i <Rif *Rt*rrft mfm ferret 
ft«i jfl <*pr *ir i Ri 5tw fa&rf* *ft«R ^r« 

RsrftRfJ CT3W &,%* *C* JTtt I CT W?1 ^TMJR 



*8 

fwrffis ^ sfmt?iT ?fa?rl irafe sj^i 

^ft?rtftFW wt¥l c*tftfts ^‘Srafai cftwt 

f^ft m 5$St f?|5tfe5|^, fa? CTl^PT 'S C-sfit? 

3trf<r Wi jfwsTtfi fcpmrn ^«i wfardre fra? 
fofSfflTS? WS «j® ^ ! 5rt%f'3 ^fka >Rsf ^tft^I 
•4»l1ra "sfrfjit f%ft>** tsgi ! «rtt? \ . 

fflftfts fflftft ((Ja’ix'o Galilei) ^>«-s#8 $lpir 

t§f% ftprftsiE* m 5i?‘i <fc<r i $t?t? ftrsi 

^EfFTlTa ftl fffal? ft ms? ; Wifi? S 
ipNfafffo tt5ts iSRSl 'SRpife ft»| | tflftft'9 4$ 
fw|? 'SFfilfa ft al? ftBT> a$C5 2JT$ ^TtftteR I 
otfafte? ftsfi?i? sifs ■srrcfe mw 
^rfft^ i tfifafasre «afel c^i, r.^tT> r.Fti> c?«rft1, 
51? «F?fo '^raa ^ftca Jflfatt w«tl 5#5 I ’ISS? 4$3R*f 
ftsfirftfe Cffftnri ftai faft^ #ts ssc* ^ft«i 

faft Srtfes* W, WfiSTS 5)1 ftstw? (?Rl 
WvTR y«l1 ^ =5pFf§sj ^ I $D?T* TO? fttfwl- 
?ra? Wt*lm ^fw STfftSl ftfl ^o«« 

^fs ( sits moo n ), Tsrt? wtfip wftpnr Mftsi 
m *° #5 ?1 o« N &W, 'stffc *rtf*ra ?« x feww vr i 
c#s® faft c*lftftrsre ftfawrHiai 'row es 

'itlfPU ftlfwfiTC? C«^ 6 I I 

fsFf c^tftftrs fts-ft « «w«M fiftw *ilftmsi an i 
ft^t? 'BWpOTIC* ^llft'8 ftft (Ostillio Kicci) Sft* 





fours fart tfc&cwr wrtfafs 

TOi vffas eftf^Hl ’smfttW IP!?! f^f.^fjF^ 
<:*rq 5Ff?rai m *rnre *fo*rc i w ufr 

TOlf f*is|?f fop$ *T?fe?r, fsf.i <jp?nj ftwtpra flf® 
Tf»rf<^ f.fff«ra1 VTSTl ww<f wst ?» fasR | 

fist? ^fs ntt<i; <H<w r^feie wrt 3 s *[ft«ffol 
■srrsfw ^?Tw? >rfs; s *rft *ttfo*R <*fr ‘Hit $ 

st "ttw faPM *itwft mi ^6 pr i m $t?i? f*rai c? 
»? ^f jntfispR stnt -wif'R’H wr oM^s 
fafol ? »\ frW CT'sCT foil foforTlep 'WttCBSf 

wrw foi^ ?%9R i jufru? cfoire ’rt^T'sfw 
“?foii«t?5ii w M^fs si^it” i cflftfr® for? 

fWfSptft fEfovrffl* *f?FI ?¥5?TC*f <£W*R 

fo«F<i ftfow 5Tfl ^4 ^TpSR ^f?T5' mfSTsST, 

foi ?fsfo ’jtVstTS *Nt fa ^ «s^*rt3f $*rl® 
r.tpfSl ? fsfsr tflfasJW TW #81 C? ^J >11^ 
■ #tft— *!|* *fanfist*R, «W fjRCTI TOT 
siatt?? fafawe *rr«9i ?t? ^i i 

f=TCR | 

wiim <?tfafo? c*ftfo «isw«ii w® #rifo i 
fafa ffa TO *tfo fal? 

■Slt%r* PW I $* *ifa? f.^1*I *W# 

orfrons^r j # cn§5iOT #5? $*i? ?fa? fsrcri fol? 





5. '5S 

▼fasts i c*rf»rft« fafa ^mt«Prt sfas 

%fC$V ftsirfa FFCs ci is wKiwiti 

frfas%i sfct* atf s tfsrti ft it? i wtc®rl irror 
▼N S^Iftf 411 »W «ItH&| gfasfal I 
m nm itil mi *ra* srfffa "To 'af'Rs erftei 
41% ci$ to ▼s w <swi wlw , 
cifas sirfaaw i laSsci fsfsr cffas *itlPR ct uH5i 
2 r«fOT cwmr, va ^its sfare »irfai nfr, fa* ow 

cm, (3K& FTs*? "STT* 5Ts¥ sjrt'T&l 6^ WfllT 4 ! 
to$ m m ^ts mi fa* ifascs 1 itffa "To 
, sf*nn faft -m fifti 5 ! ▼fasfaw 1 fsft itft «nfai 
4**ffa ifare -4*fct sr?[ fafai trfwi wwfas ntfapw 
4iR fa*ft ift ifw sfarrfapR spi i*RT 4 i sfa»R 1 
Wfol (iscchrcnism) 'STtflfS 5^ 
3WI lf?I ft'S'WlTSf Him FI Hit, <2111 i2|«R 
jrffti "i^wi *ifa fafasw ims 5.r$ • in 
t?l if?i fsrtiisoa inrti i 

*1^%*! yfm fro *rtfa*Ffa i 

▼t*rc|fa uisfa <2& ifi, sprti tss igi s i <ii3ftl 
•pipnri 'sirs ^i ■mzm w *m\ ▼fastsii 
HjBWfor fc*RT ^p® fftiw «w to sifafl ftw i- 

▼p Otfa CSFfcl CSR TO %.5 *i?fell ▼iifa 

iff cflftfas* ^fos^si* *Bi sii sfim *k?r sfti. 





htiiI i 4*131*1 
wim TBitc^i srtte *ff®w i CTfafas* *rt^i 
<3s*> 9 ft ^tfts i font's laifiir ^l§®is 
(Aristotle) HOT*, 'SSrH 4*E>1*1 '3®!3I* 1 E*i*F 1 HS'l 
«llt <if%?r} Ha ‘i %i srrf&rs #sr« stci? f*w fpi- 

fip>R i 4U^ w<m *[ffai *f*si 4*«r, Mnm ?r 

• 

f*i f«ft *«rc <<& *«ii *faai m* si si 

*i3ti c*hT*t i r.5[f®if®is *fe?R — % si ?iks *rtw 
ill ; 5^&1 SWs 4*W 5Itks *lfwi I 
fas*(K**1 %fSilE* *1M5| *fa?H *fk*R 4m $t3l* 
str^ m utsnE* T*ft«f2t*lEii *fka ipfe *feii 
Jtl | 4*ffR>I fsfa Tstfwi?IH* IH’WW.* 

*\VZ sftsi fajft** ^HJt® “fafa StlflE*” ([.caning 
tower) *ifmn I 4? ^v* gig$ 'sn^sl^Ii 1)66 

'« csf^i *nr.w i fsfa 4*$ ct< ^i* 

4# *n?[ '35w<f r.?n?il 5|tsi 4f sti* &,i<i 

mi ^ra f^ral 4*$ jrc* ^isifir’ir.* sifsm 
fasR I 5IW (3 r.*|f«#T3 4? ^1<tr* 

^1 ft^eW ; f*$ W JWCT Orff's *rifr/,il 
(?i c*ti®ii stffe mww <m*\ 

#131*1 fafcsnnl c*i*i *fa?ii ww* i 'ii*Hr, 
^rhi# carats wfafas* *°n* imm 
*#?r ^1 ; ?ri<h *i*j«rR5i #i3iw* 3ii 
(^TtWal ®TtftWif I <5jffvsfl*l <2,3 HI'S* 5,1'it 





I 


<ir 

*5*1 ; SfCSS Si «fa*I ^mffSl *#rl 

^fs?! 3# $?<J I 4<P«H CTO SSt® s >H5T, 

T-wfswfs C'J to®t "5t?1 sc? i 

w»f mg s m css sscss ist 4*scjf css srffers 
<??ri stcs sw ■sfo ^ *rifcR*fes ssi^ri c?s?n 
sites i scs sss ‘sf’ffs 4 s css s®ess 4 Stsj& as 

#S?|C¥S 43? ■4? 4Stsfi> SSC* 4S?SC* 4S^?tS5fl 
5tcs r/ffssi fk*R I "SS^ SSWT%f*|t 43?se» slffer.® 
’ifsCS I "5f5TS *fS Tj^S *P*rt& 4*RC9 #531 fifCSS 

43 ? 4 ? c®t $1 ss s stfs ssftc* 4sse» stfesi fscs 
^rrsi 4^sc* sfscs si css ? cs »»$> sses 
f fpl ffffftSS, st?tfolCS 4SS C®1"?1 SSSfllF sfatil 
TS W*fQ c 1 srfIS st%CS ? S3S?' J^1 | ■ cS^SfS 4SS'Q 
ST?[® '« 4Sft T>|Sl 4SS0T SI *lf$ES I DCS 4C*fC3f 

srstess ws*i s-isss-s st stes tfstj; sifses i #f 

St^fsWI-sra (air pump) StW fs’flfTS sfssl CSSSl 
SfS Tffl ?ttS fefflfij * StSCTS $SSl fjs 43*5 SW 
#531 ?t&3 I fsSlCSS <*tC sTS F|4 4? ’iSfa# SCS£® 
csfasi ’Hess i 

CSfafas fwa TO^SStCS ’TO%1 StSTS (falling 
bodies) ’TO SSCS? srfS-S "SCSS SISSSI Sfks StfSCSS 
— SCS ‘SCSS J£JS ! 5SI 'srffs?® ?ts I fs$34^f%fs 
5T5S sps ?53T ’StfsStS sfsC5' Stf’ttSS, #WS *13^ 
$1^13 ^’(3 *t?5f5# itC5 stiffs i fsfs fos 



toto?? m ffkfecro, fa"? fro 

toto <?rc 5tr.» jt, wtcs fsft *tr3Tt’f ^f?c* ^rr*rr 
ftcTO I tilt TO? 3t?T? f*TsT? 5?, ?;.TO? 

•rrsl s frofe »fs|fr i '&fstc*a RlfW ■sr-i^i ts? 
cflwto ???! i cfrt«f5fT‘T*ti: csfkro TO*ft?«i 
sfTO mss *j?tc?f $fclcv *t5ii f : Rf-ra|*ra<j 

• 

*r?*tftl? wfTO fTOj® 5 ^%spr I fsfsr Tsrftf? 

TO???^ 5FTF ^fTOtfk^H 4?? TO? TOC?? TOT f%fa 
Mftwi f telescope) Rtfrot? *fsral Tfst? ^rrrfTO 
C^rffwtfCI ■*& ?«f -5TRTO ?ffk s TO*f 5t?TT5CTO I 

f*ffoFi *m ^rtfwti i 

C«lf«lf®!8 WIC® ?1^5?TO,TO 'WfTO‘51 ^%tOFH 
■4TO TOC? TWtTO’IC s CT1?5? £ I ?^11? ^fsTO ?t?1 
CM I TOI1 ?t?1Cf G. tk?1TO <Wf #iTO 

TO r h‘tfTOt J f t?15t? ^fsCTO-^fr^ TO^fi « ?rtT? 
5fffW 5**1 ^feef ?fTO ?^T? TsW? « <*ra ?ksC¥ I 
C.SfTtMtTO tipK ?lk?9! %TO»i fWTCfir 
TO <jf»{#lt <flt ®’fC«? TO 5 ®’?*! I 53f, ^1, m, WS 
TOSft BfftTOF TO? ^f?C3C¥ I C^t’TlfTOlJT 

<2t%3 spFtfts Rsnm tot tswi* 
-sm *er, scb<v «£it q’fatra* §*iwc*nr <2rf%^ 
Rlf?¥#T¥ fc*5?t ftklTO m #5 1 t|*t? 

*RT fTOTf® TOrTtfeft frltwl 3tCt ^1?t? ?CTO TOlTO^i 



frpstfaw #iat 


'So 

feri OK ft CS fe^ffas ftftfeaai tfeol 
3f?T, camia a fflfafess mpifrf fasfeal g^ai 

(Giordano Bruno) arfiPF <43FWa csWWt tstttafe 
a^aaOT (TFPTff^tOTT 515 <2f6T* asfes ?Tffeaa | 
fsfa "tlaiFi rqRr feaa, ^tftW aw Wffesa al I 
*m fsfa attest fest?T its «5t* a?fes fafei 
ftcaa, saa fsR tsa a^feaa ?t attsaa atsfaca? 

s^afe'^ affiaffes <3 afowfel ^Vltffs anfes fawn 

feta sg fafas ftattw, fwttaii ?tf3r fattaw.$i 
<tf5s f? att I 

catata <ft|#w S^iaam -m\? spiffs ftcstfa 
•(STOTT cnfl i WFR fear sffewfani fepa m 
“ta^tfir*la” (Inquisition) ataa* -4f fetalas fel I 
■4«tfeFT* $56*!W^ spSSffilW fe®R I 4f 

feBTNa afesft 3FCTtiI fetS f<t I felOTT ^CT tfftOT 
?? aOTt wUW% a^i fs. i r s*ta s Ta#f fe§ fewa 
arsa (*ttws1 anrtts $trp?F vf«» Hfctw ^.t rjraaitfi 
ffks Ff*i ar<ri fa i 

CTf#is dfetaia ftre cwrPPFliiR atsa 
feaa i catwst awfa 4t errata f*r asaiw f%fa 
few ct f%fa« fa ait 4aa cats fit al i r.afeas 
aifea afaa ca^flmtcaa as aaia alaaTa wgt ^sa 
■ 2 tat*i atdtf ‘wfesfeaat i fsfastfta aaatafw etfes 
cwitfafT ca**i?itare 4a«rrfa *m fafertfewa ct, ‘^tfa 





f%l CT-afii '5t^r*t *ff*re *rf!R sil ; ^«i 

* 

^*1* «-! 5 * ci st*i ’sr^tw^r '5» ; <?*tnTf'f* f ti?f* 
>srf?i*^r5 *tm *fira f5fsr'*w*an?ra- 
fsr*n> 'bip^ «uff% ^4-i? *sf*n firsts fti ! 5[fwr , s»t 

1=rc^t«f *lfe* R*^ $*1*1* •« ’S'TR «Tt3f 5$*1 

a 

1 *%r^* I” 

C*1*rtfWt!7r« «ls C*** *1$C*t*l* 5IT5? f*C*t*t 

*f*i*1 wi3 $*l*t* « ■g'lt^ *1*31 
st*i sw i st*t* «2f*rt^ ^1?f‘i *1** Bflrcanr <m «t«rR 
^5 <im 1 r.*Ft*!t1fall7l* «P5 »T5 *vr* $fus 

sf*liH k^w, f*nt$t* ‘Gift's < 2 Tlf|si irrtfsw*t*i $*t* 
fa*f#ts f*M fel fastc** i $1*1*1 '<sftTt% *rfe i 
$T*tW* SICs* 5lf% W*1 ^t'S ^t*rtC*f3T *sisfll 
C*t*llf't*tl?t* S C*tfafas* *PPIt*[f** *lfv3C3*1 sl* 

*^rai ^cs *rtc*si srtt ct fwtc** c®T(sFf%t* 
*ff**t* wi* *t* i *51^ *f«ratt§si *f«rai srsi- ^j'sr 

sic*, *sj Hsj *sj I srffioOfa — 

*«f*£l%Cs fflfe^GM 5*^*FC3l I 

CWtSt: fat •{ *ftjCS 's’STf* 5Tf*°s ^stfesi II 

$t*tw* «fi=n «rt%®i 4 1 * ,5 w< s w 9 iT"s #s sri i 

*^3rf ? , srftt j 5«tfa5*r---*t*i ^«t fas si*it att* i 
^t?R fasl, fwr-f, fa^fa fasitlR* ‘Sit 4 ! I *fa .^*135? 
*f*ral faffa ® ** '51*1 *k*r $*tre fast* **ct 





^ffS Sf3R|a1 -Sf^ nftfti -srrfs 

*«m*W snssl nffats =n i PtsfiT w.sr< tns stfsis, 

r 

i»f ts (TRWsi nears stf^tfg wte ffsi ^f*r% ^ arfETst^ 
^sfif sFfssi ntre i esrf wfnea '-iff r/mtf £ mn J 
3F;sri, c^nfrfs, cnrnfos c^n^rl s ^nftncsf 
«s jtI ferfess siffsn «rmi ^%rfeen i 

f%$ cwifforcns ns ws niffr sftii frmcs, 
srs ^f^ssi *fafr ^fsstcp, ^5 1% ijf 

Slt5lws « fa ®f%= farttS? <7tf«R nn^T 5ffl 

eSTSTsfS nfSWS ^5[fsniOTS JPRTW «5ts *r.w a 9 fS8 
-ft^m 5t§*rac# sfar® 'siww fss 7 ? ?s sit i ^wots 

WZIS WS 'SRsT Wfft ?F%1 ■SRICS 5T%Ti 

niters I nffr (RFf sr.«w CS, a S*FS«R5t” CTt'f'IS 

ntwt^ls si 7 ® *ram n«rK, stsi stw tftts 
%f& “^sn^aj" sfasi nfsfea snssts entires ^«tn 
sit i srtfftss srf% >rsrts nrfsn, fai ^?i sitfts nftmf 
^«ti ftets sfasi si- <4f f*w ^tssi 
csnntf^tn '« cnfafass ^fasefs 7 ® rir® f*wi *n« 
ntfn 

s«n . f^rt^ (,\ rRiniffeinns sr.a<t cnmai 
spfws ^t r. , nf®rfaT« sm s i n;stf ^fsr.afcfis i htbPr 
c^ntf«fotws si 5 ® ^wicss ^ns fs^s ^fs^a- 

% i cnf*tf*T« m ^tfsnls fpfsni ^?is 5l?n 
swm ststt srfk 5 ® jr< ftnif^sns i wsft’f-m ^tfwts 
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*5^ I ^ItS Wf BtfHtfW 'S f®!*Tt3jC?l STpRf 5?- 

m wffeiFol 3t3 i <2Rt? 4 ct wmr.^ 

1 ^ fro 4*rRi srns^ 315 4m cm 3*f3c® 

3*fko OffSlC® *#3 a, V\5 ^«TN 43* «K3 3T3t*t 
31J33 ft#f3 fsf5l <$3 fsPF^? S ^IJI ffl«(1 313 | <51*131 
4'*fl*4T 311*113 otfam ®irtw3 ftoir^ 3?3t? fail 

4 *1tt<ri wrTspR 's fa*it3Pi <£^*rtfir 

<rfd 33t4l 5*RT3 orffiisr ^ r.*f^l #rai 3if*ffl fm i 
434* sjtf 'f>j HwH *1*3* 43<®R JWt^ 3lfe OTt^FtCT 
f4i m ^Ff?rai ^rtfirai grotw 3f33t3* c^ttc®!* i 

?f5l 4 5*RTf«0' ! 5lW3 C<Pltsit* JfWPf 'S|"4l*1C3 
c*tf®if*!«3 f*4 *f?f4ift®i i c’tftfms 4 *?3tw 
frsfto 431 *(f?ltfeC5R C3 W 3tf% fof* 4 f33C3 
«rf<re ®Tffa£®R i -sics ^$31 ^lo^t ^15 4m ’rftw 
■<T eg 4^®!* I fof* otf33l fW ^f33lf5t®H C3 33* 
4 C3®Tt*t3 ?£33 f4®l3 pi f*34 CfKtS, o3* s 

'srr^K-t^ »warr^ 4 4 3ti3 *1^! f*3n>* (?f»rtfw 
iil ? oKl 3 ft 4 , <341 4c®i '43413143 354 

*1 swift® 4^1 *tftt3, swifts *®f3 ewi 

3ltt3, ra, 3$r, 5j?iwr.^3 3^5 p* 'arp ®R3t4 *1 
JR5jfN5 4t3l 431*1 313*11 tftft3F <3CT3tt3 53 s ®! 
3*^31 <?ef®!®t I f®f* «FtS «ttftc® *1tf3C®!* ill I otC13 
ft4 <4ft* 3tSfft313 43^1 it®! ft®!, mj*<F C6&t3 *13 
*t®!3 43^3 <$3F3tft ^3Col33 (convex) CW « <43 
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9S? mstf* (concave ) (?W s>rtM, 

otM M Mlw CfffarS 3TtfitC®lST I 

fM Ml t fiftoMw Mft *ftMrc 1 MtS SCS 
1? MM 3 fsH'S't <[?«. OfMr® I 
5*W fSPFSTS mfsrft Stil Mrs *|tf1*f ^fSl 
sfi W’tltfl M CMrl cMMM I MtS 
wrs «ic?f m i mM crfa tosrrM 'srrfwt^ snrts 
*is srw ^s 'srf^CTW Mt ?u, M cw Mi 

’Sj&oS Mrs MS Hi I '■sjtnw ?ffe. 

Sltfko, f% ‘STftW ’SfM ?fr$ ^Hi M I 

■srff^Wsw^ fora spfo® 'site cs fofa urwict ms 
^ftr$fwr?R, 'fiiw smra 5jf«. <ire&l sM forcras ffortm 
sfcs Ms FGiirs fofa Ml 

SfoftMs CT Ms? 'HM'tS ^<Ft» StWf fwl “^tfs 
’Miff : mMfe \” <sfe Mrs Mrs wVlMl 

St?^ I 

oMm S3 Ml SffMfo C®fs>[ S^ftS 

5%! C’1T.5R 4S? CTStW MFStS SSt® SlfofotW CMtMl 
■srMtfw sffsrs mfMs i stfH ^twl sftrs 
sra Ms^tcs ^firal m *m Ms . fwsrl 
wm®? w MM cwf*rai 'ms^ oft Mrs 
mMs i mfsfM Mts mii t>-& Mi *iM i 
“Ms Ms ^jrs’-Mi stsistra, fosi nmm' 
Mst f%fo *j*i i Mts stfssi 



e#ri%8 «« 

ft 8*1 fft Wf’WSl ■sfT^Wftt g'firal 

ftl?R I 

©frfg *ig f%fa gtfics ^imt m 

>sras ^ftcs *itt?R TtenfccB&i ^ftre, 5it%9R, ftrcsft 
e*m gftrai w ^ m >?ra® ^ftrai c#rc*R t 
■& w gfgi fsft gtfftg m ijtftf ftftra ■arret* 

j 

?%i ■**£** egfaftT gsftrs sttftlPH i : 

fastOT 'StCsT? e’fftfttS* pfM W f3ptl 
wt* *rfas* i wnn nti^ ^ m- gran* c.?t$tife 
^W*n>i ptftsii *1* I 3 TT i ft^ c l ^TTs^t ^5 Ppft 
■effort®*- ■stgl iftesTf* e®m i # grMt ’frp 
*1*1 ^rgftr w ¥*1 m, ■sflfi stra ^fjg e?ft 
cm *tfl f ft ^*fg fa* eft’ll «rtc* i ^ 1^1 <$ 
ft*S? ^ wft grt* <4**rr ft ^grsm cw fos* 
ftn effosi ^ mx cPt* i ptfaq *a 4*«rfft 
&rretf* ■« 4**tft ^rstfw cm gjgw ^sstra <?rffl 
f ft *it®*i fortfoi i 5»mtftc^^i s^rtftt fcgrsff* 
(m *T*gT* woes ?ft ^i>i #atfoi i ^rtw ct jppi 
^ &U5 <[?«* pft*H got* gHtftr csrJtfo*- 
?«%r, 'sw's^ 

gpff *t*p* srsim *w 'srlftrets, c*ft 
grlftM ’nag ^tftw#! eg wc*t grafts *ftgt%*p, 
e* ct*I eg *i*r? ■states *ft i 





WfTst C’ffafr'S 5®? <2lf5 pft^'l w 

«t«R f¥<rf5t«w i jpfa fwtws -sfsflsr «iap i 

^ s&w «ffinii ^nfst^i ?r%t ^rw T5j:^nr w.y f$Ri 



c*rt*rf»r« 







«>) 

* 

flffl «ft*, 'STf*rf% ^Ffpf 5fl ( St? 

SW «n*lt* St? ^Wl, »trf??tOTl ?«R ^PR 
*ttfo Tffl Rtf? mfes Ftft)j 

R*rf? dmmsi wfrs w *r*ii? 

5?*t ■STjfa Rtwsf? Pt’ttI #I?1 **Rl ^51 
fassstra? <w r.?t? ?f??t5 1 # f#s <rft- 

^w’ ?m? ?i ?iw? ?jp?s ?$?f*rat ctiwip? 
sfst? ?*f??tfi $>ft swawfop esprit *rl*rit?t 

55W C^ff%% SJffs ^fatt-T 3R?T? Pi’lffa ^tft 
?tf$?ts: i csRf?t <n^r 'Stf f% *tra , ®r?ra fcatfap 

Pt’irl Rp?/f 5t?«l ??fwi I 4 
sfPst ^fs<ftcw ^1 I JRfit Rtf«R srprwsrtw 
-'it'f’i *firT? ■®t»t? $ ?? *n i ®tt ?*r c^ifts 
#fFf? C«fftc*R C? ’jfVft? St?-B«f« 

^TaFFl, JRs^CTS Slffe tf?7 f?WR *f?f|C5 «<R 
(7\ »R?tW C$& fafft ^f?*J Hi I slrfs fa 5? ? 

$ »ttl%®*I, 3?t?? 53f?»R *<R« fa *ft$fa *l#5 

#T5 *fft? ? f^®fR RHt? 4| m*\ 

^66sfS ?ffa?|far?R-!?PR3 ’pfra ’its snH C*FlRf§ 
^Jir® ?tt*I §*l #faf? Ct? 

??3<tft -t%fit Sf&t? ^f%C«IST <7\ C?JR 5W ^fj?fa <2ffa- 
?fa» *f*?l fa?«l fas? e l ^ (RtS’t <jfafts fa*«| 
fa5?«t *firai «rtw i »ppt*it fffa ttpf ffifa?l 
^tfaipi (?i, *tm sts ftw? ??rr? tot frtw* 





'Sb- 

. wt ot«h 9ft i c’tftfts #U5R c*r^n 
*far* *f?H to- ft 99 ftw 

*rf?3l Wfi “^WfCSFTtWf^” ^99 9^91 Sflc^ I *Tft9l 
CTO ’jftff ftcs Ffff ffift, 51 C» 9ft CTO'S #ft ’fife's 
^91 9fw TOftfs (Tisf’i W.TO39 ^f5r<t c«tf*T5 i 
CTOT^jftft TOtW9 53: ^TOW C9% S. 

<3ft CTOS'! 9^ or«#$ I 

c’lftftm <s$ w*i «rp urtftstro TOft TO9 ! tft9r 
•tftsTOfa tot <fi^i 9TC9 to* ftst* ^ nft*i i 

3TO9 fftf9 SiCfftR ft— : qft 5®C¥ (i&TOt TO9 
CT9TO 5 5JTO 1 5tC5 «WgT® 55T5 93 ! CTOtft 9^.39 
ftwifftl 9 ft r59' C9 --s^fe 5t9 9^r» *itC9 srl, 
TO«I Wfa 5IC99 Sift 9s9f9 ft,9 s l Sift | C’lftft'S' 
“ , jftftft 9 'l” 'SftftTO TOCs TOTCT 9 TO < 49 ^ 

9 ftffl «(fteT | 

C5fftftg ff9T9 pfftM 33 <TO TOft'9W9 S^fTO 

ftnrftrs *rtftTO \ 5 ^ftc 9 ft =ro to^I '®ri%s 

9$C3 ^itfspt I SICTOSt®!* oftTOro ■ 

ftftW’--9T9l 9ftrorft orcntfroto TO9 9ftr9n / 
3ft<f1 3sfrs 9991 '®ltft3TO C*lftft«9 9C39 9t9tC9T 
TO9T ’fjS T£3 TOTO 99[t 3ft<i1 991 *lft*l I 
CTO CTO® 'at93 r 1 B’lSW 9ftl3l <2|ftTO 9^91 
*ffW, C’tftft« '?9'<fa c l 9CS9 TO1C9J ^9tC3 ftfe TO9*1 
tfffttCS *fftro I 





is 

yy>° ©-mittfl srfw f%ft ^nrs’sf? 

( Jupiter ) »J5 siCTtWtW Jtfrs ftffa'I *TffcTC I 
it SffiJItSl' fifa trf<t p 3fWt 



?5^f5 atonr ^fst* "srrftf i 

(jrf«tc<5 *rfe«M i ^cr* mi srrs? 

« irfaM ffstl *1* ?rtcar wRrs nt^CTJf CT 


{ s ) ■i$-»t$st?t >«• i 
( < ) ftsfastlt ss>» i 

(«); >*>• i 






i 
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'stwtt wfaw 'srtfjpsitts i si 
, srwt cwinpi »rwus <?\ tics ’tm foil ot«ii c«pi 
^1 1 i«t ! 3tfk«r c^tfafas cwfaro 0 ct ^tcar 5^ 



' 5 R 5 ^ %w ’ertfasts i 

Tfirel sfesftS, stlSl fi|t5* ^ fifFF I ^t^tfoWS 

<?|| ^ 1^1 ^iwl 'Qts, <iw 1 i> <£&% 

^ cw’ftl^fg^ i «l *stfe«f 'sttfo foflffl 

( 8 ) >>^ist 5 [ 5 tfl S«» I 
( « ) affsstit >«»• i 
(*) y*$ Bf 1 *(ffl*t :>*>• I 
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^ ^ w ^’rtw -s ^ ^stfesf 

^nfartts 1 5 $t5t5 *t5 fare c*if®ifos 5 he*i stfafB ®t5^l 
cftf^n:® *tttt9H i c#it ^rs*i *rt5 cf«rt 

C^ffi sn I tftfafas 35T5 5^555R C5 C5SR ’jfaffa 
Btfirf^PF 55- *[fer.5, 05«lfi? ^^fs 5JC55 EtftfcP 

stfsfe ^*rst? 51 m ^ftrscf 1 cw ^{6 m 

• v 

*45! ^5 $55t5 : $nC?,CT|^’t ^"'if^S «TR 45^ 3$ 45! 
$5t5 >145 *Z\V$ I 4* 55W^5* 'SWT* 5!5t5 51? 
stw ^I5*tf*rc f55^FWt5 555T ^ 'srtwrt ? H >tfa© 

1 st'S fa 5W5 53?- --51155*$ *)faift5 I 

.3 5!5tW fatf*! 5 s f55 T 5 5$W 5|$55*IW mO’Ffare 55, 
2l#F5 &L tftsr 5sW IJ55 faflW ffauS 5$W | ’jfaltt 
55 Sr?|5M 3J?15t5,~ 5*55 *%! §15151 faTR *555 
55 ^fa% SH W5t *15 4*f& 515 51515 *155 I 

5Mfaf*I« 5**!5* >515 S55fa t 1 ’ICS 5 f»®5 fail 

■31515 *1%® >145*1555 m*\ nffai *f5c® *15115 

*f55*5 | 5*5 5*5 W.4 Offal'S 5fa®15 55 15%F‘I 

553 ^fat* 5 §* 5 t 5 n $ 5 t 5 *is >1 

35WS3 *f55® 55*f 555 I *55 5*5 5*5 *fafat 
55515 «53 5535 fa®5 fal ffi fare Vt* 1 ® 555*5 ill | 
355W 55 s 5lfe5 %3 ^T 55 I C‘5|f»i1®V« 53*^1 
5falfe*15, “*115 *1*11 *f5 fafa Wt 515515 *i5 9 l 4'5fa 
ffifai fal5f5 I” 



8 ? 




was*? I 

, <> 
i£l| IPFSI TOF©<2<6 atfaattaa *fa C^faPlSa TO <s& 

^r?r to 5 ? csatf%WQ%a f%f% 's 5ff©<j aasi ^atfct 

afaafa afaal TO? TOTSt 55'ra *!tf*Pl | 5f ©tfatfta 

tfTfca fa-TOt? afks • JR?f III | *fiT5 

• 

fW <rf%© #T| ; ©fSTa TOt*fr?f c l < 2 tf W, 

's atafaa <r Ststia ©rata af^rr ^na afaara 
®§r TOrfw c-srfratfa© afare arff?Pi i fafa %g^ ©rta 
-iiafS ’tfNtwF ©nfaattaa atai $iara *raada at*fi 
©a*1 £#J£*f afaal ftftTO I f%fa 9Hv5fy ( Venus ) 
^ . *tfNi afaal . cafaatfeTO a ^rtafata i 
^aafta f^f*r afaaca w fan's nffiroca^l ?ffal ai 
sffta §tt?a w aafa sta oral attc©^; i ©fata 
*ta f%ft arfaa aa atfa $asm afaa&a nfw afavs 
aitfaro — to to ^ waa atafs afi© ^CSft 5 ! 
■^<5®a wta «jfaal ^ft?i i ©*r ©tala «rfa atswsrca 
sfl |. t?l #:© ©rf<mt^TOf Jrsprffas s.tcsr.? ca , ®3F- 
.$?« ^fafta afc© ajitfja FifafroF ^facic? i 
• cat^rtfaata *jjF^ ©faa^ataf afaal faalfstro ca 
TOcaa afa aara at%© ?a, ©t?i ca*n 

,-afea ca «3F « swa fit? tesa aria m s |f% nfesoE i 
c’tfafas 4? ©faaKatl aflata aial aawta afatro i 
iaa-aiaiatai <4 «,aic«ra $«rca favfa ^t’.a© 
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\ 

irfws #rs ®rffim i ftFT?rl Offti^rc ct # c’tfaf?®* 

5T® m.‘\ ?Ffgr5 Fl, 5tFl F^t? CSfTtfs^- 

si'S%l stWT i'I^SI 'Sift ^5 *!fft»f <jfsjf| ^fsrs 

FFt^ | f$% 3Wt*I #T5 tfcffi f*tf*ffi ^fftrStfST 
W ^MtF 5r?tr^ CW??, <& '*Ht«IT '5t^ ; n?9'^ Ftf?C5 

'srtcerf^ <2t«rfa m$ yfm Ft?ire \ 

<5 » ^ 5[Cs^ <lfjp<H fo *!FCSf FF -? 

*tfcP!«TC ( Saturn’s ring ) | 

vsTFt'tf *Rf “ifsiSItFS fa*F 'tlFt* m folt^- 

<?ri f%f=r % 'sitfavt* ^fwi -nf 5t? 

>5^f& Sit 1 ? ?TWi =TCf r ^FTF 5? ’TIW ^1?3 Sf(S OStfe 
CftT> ! 3fF|SFl <sitC ?| *m Wffl f^raicsr w 4? ^ *[?K 



*tfsT 

StWl ^Flul 4$ aiCF? Blfaftt* « <fl1*TI*l3 
<,«!? ( ring ) ^ttW, SlFlF^ IT <2i13«1*l sfiar I r.5|fafa'5? 
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I 

38 to i Hi ^SHtro 3RSI “ff^ni C#rf*T«S 

fjSnc’i *ito ^ jt&i vsaa 'jltur isjfti cTOf^ft 
ftton to* toiot *p"i< ntora 

■srtf^m ?toh i 

■4to ^ 53% 'stfto cn^tN'S '«T? 

■£& *<to* tot tom r.to*tfe*R i ^ 



c’ifaft'S 5$ ito* 1 

tot rartto* f^F«(r*i m ^af$ ^rtf** 5 ® 

tortflm ®tm towt^ ’toTOto^ sto 
toft tot tot* faFrotftw* toTO to« ^ 
111 tol* f»RJ fttSR 1 *&A f!TO *to?® 

P'?1^ c l ?I3 faf’ff® f|ra ®nfe 43? ftfosr CTOt* flSJlfsft- 
*4 r.tofas* tok 'to^T* faw fts? *ilWt3 TOi 
nawto tors erltorc 1 <sm 1 <isrt* r.331^© fa <m% 
3TO CTO to to ? 

7[% (Sun-spois) 1 

wm , niw(»» *[to c*rfto« tor* to 
$1TO ^^‘1 33 fto^E*R 1 TO j TO ! ctofa« 
fato fa ? c* to ^pfwaTO cwwt* tow to*l. 



CTfaf®rs 


8<f 

f%fsr SCS ’Blfcyff ’I TRSl afSfWtt?! 

fcfire 3&91 «t^n afsfcn ssRfss *tsfs ftrstts srcsi- 
• » 

519?! <2fR5«wf=T5 S^fsSi fsSS 4 ! S^SCs TOTfflCT 

fts ^sjcs stcsl srfssl ®rftsR, $|st* ^wi, <?r, m 
<srfo tflffa 35 ?^C3 ■‘S’Rs ’jfafts =rRtstR srsfrs, 
«ff% ^fsr fi srR<t s^sl csRTs ss fastis 

.i 

?5t?t f <3RtS fwfStftSl CSRtS sffr 4CS?STCS 
?T5Tl srfssi sfl stre, ^RT ftiR tRtws firsts tnrts 
■tsts sf?is1 'srfiRfl 'StFfars <sw?=rtt s?fss i c#rf?rs 
S^fsTS spfsrs ^C% siCSfT S? ®5F-9f?T fffi Si S^i? 
(Sun-spots) orPtrs *ft&9R i <sfe w-*n tos 

<<PFSi»f «ffC* =11, S?»RS S«RS ^wsf?! ftfasl 4S? 
stsl sts, <f*R9 s«r® m$'i$ ®t%l ^w^'aftrs 
*tfs«r$ ?s i csrsi ■*& wRt'sfa '®rt%ts 

srfssi ?Fts irt i fsfR off c® ’fftRR c.n, 
IfN^f*! 3FCT 3RR fslt^sl f?t3l *3=!SlS *rtStl*f fffSS 
’ics ^rtsts fl stsl ’tfw i trts stsl fsfir 

WTH SffsC?R CS, Rt^t^t ffot ^TT f=TCWS CWSm 
^’ts ■irests ’sfsst «rfcs i 

C’tfaRTSI fasft I 

'srRsl c’tf^'SS '^rffsstcss s^tf^t 

fsf® ^fssl ’srRpff^TT® S f fsStfW s fR i 48R 
#rr ^fs=mfttts *tf*5S first wron* 



*■» fcisilii ## 

* 

3 Tf3T® #tr[i ifsi fii§ furti 5t? s i irfics 

I 

VV> sj&fl lfPS It&tl HH Hi f®fl l^lfc© 
nWs ifiitfeiii ^Ntei* fsfa is, 

Eff^sei iHcsi nf%f% 's fnfostesi ^*rat? '®rrfwr?r 
ifiitfen I 3FC1 ^ iih tW!5 $ttfS ifw ‘ s 
n lerfit® <<re w itfi® ci, fisfistisi inis' 

Fflfall IfSl C<f$H HHl fll§ filf^ll 5.t?l 
T»!t*! I 4H fsfl flSftll Clltl W W fwi 
ifSltflS ifks Itfltll ®tlt? §11 ifks lt%H t 
4n w $tirit f*ra « i^ frpflfts 5frhQ§^¥ fotfi 
11CTI (Cosmo II) ttlftl % IfSfltlt crrcin ittiti 
is imti ifitii i ciWisi msti fiitilft cfteien 

if® !§!§ 41? 1>Wt% 1S#5 ; SfSlf? 4^ ftrcil f%fl 
ItWCl mi ifieil I fll fCiei SfSTtll! #tltl 
ic^ is? .(fiitm 5^1 it c*r, i^it lift ifismt 
tflfl %W1 filltl 3CT* Itfl 5^tff*I, ltl'1 
Ttiitff anti smfii ipts 4 ib§ 4 it®i citcn 
*r®ti ifti fwi i w §ei ,c#n Hit subsoil 
itsi *ftf§5 41 ? citeii msti ficitft §i i lift 
4l c»fii item n#$ ifiti §fi itfSHtff? f*t«i 
i® often eititfa ?ks fiitn %ni nil 
ifirsrtcii ii fsfi often n®ti ifti 
if^en i tfHi ifim w& ^leifi ntpti ifien. 
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I 

fa? fa|t# faft n^rRs srffata ffas #«w 31 1 
“ftf® *rfsf]Ta” ? 

'STftsr sm sr?ct f?rai c#ifas «i -nfrofc %?r i 

afrft UTtfa TSWR’IS Stfaftw W#1 *lftstfa®l, 

St^OT WR^ %l f^l ifl ; arff?fa WTsfa 

<3*t • ft*i i graftm m ^ ms* ®1 ^ftrs 
» *■ 

$$® 5R1- -faft Mfl EtftstftPR ®trtt *f#*R I 

fa? oa? *ttf% «pott ■anrafta <st?fa* 

•tfsaRT* sr®^ 5 ^ 1 1 appt: $t?r* facfffai afsi^ 
sitasT <2tfa C’TR 9 !* ^fa^ft C581 *Ffaa 

®ItftC9R I «Q1R C’tf^lftsa 'St? ’IWR? J# ^S<m 
tfsrfr SWlft Ctfft #s f.FR<CT 'SRfaCT 
■sifas ^pfa? i fsfa gi % vn^<f cnfafal ^f?ral 
•gfa^t^'i ^farsr.^ 4 *F*n alTfcp *nl 
^ii #i i wik «f 2 tw c*rt*f w *i* 
tfafa CStWtffc* fall =W <8ftfa raft# (fat 9 ® 
r.ifiBn m i fafa atw #rt* 

W5T mi #5 stffaSR, 5® < 2 Fffti Wtfts 

*Pf ^ftfl ®l^t®15T I ClRsr ^nfaa #1 #ftfa Iffltft 
jrt^ii ww whi fafa?.? m. 

mfa*R | m f#f TO C’TR’m $*ffa5 
#511 -sTRf m *# 5rR«. wfa#i <pfai #i?r* 
^fwfaaft ^t#H fa*TC I c*lt*t afa3 frfr C^P1=T 
<2RFfa TON ereft faSOT srl I C*fftfas 5!CT 



S\r 




ct *rttw oft## 4^91* #1 i f# 

'srf^-s f^Pt 5 ! C9ft*t sftftffi jrrw 1=rosr?r sra 99#9t9 
csll #r® ®rf%9R i ^tcs 'St^rnr 
'SKTPF §65^ sptfffaFF 3R» f! #19 %*f* «f?!t^J #1 

i 4<rc #fcT9l <#rrffatCT9 ws 9tk9#E9t?f 
f# 4^ f9 <SfOR %f?# C’ft’tw 
^f?nrs eitf«rc5R i c#f®i« 4t >2CT9 ffat?# «tmii 
C9tw $m ^%s *rrfk*R i fsfa #C5 oitftpw *i 
(71 $1# l 3#f5 $5tW9 'srfs fs^gs #|91 C919 

sk# 3 ! i f# ^ft9 •fs*r wm wt9l 4<5’t ^(srtfrs 
#1 ^kltfe 3 ! 1 ! (71, c^*1«r 99 #19 w 099 #1 
f# <%i ^fk® *itf#R s»i i #1 

CT <7i^#f<FfCT9 srs i c#itfafatoni 

49? (7F^t«9 5f5t9 99i #9t9 ^5fSl <2t5#5 

#9 I CTf#89 isrfs ^iwl #9 (71 f# #1 

9«R'S #%T 95*T5l f«W fws *ltf?K9SI srt 1 

CTi#s «trw.9 r.wtmm f#9i ##R 1 f# 
'SffiTtl 'AWm\ fk®R 5)1, 49? #T9 *Ts #C9CT9 (7#« 
49 s ^J?CT9 ft 1 #? #91 fsitSF 5tf«r$« ; 

\# #191 f# 9151 9^51 #91 ®ll9C59 #1 #5# 

997R f*F #91 ? 

CT 9t5l 5# C#fa« C919 ?5t® 1#9i #991 

*1CT9F§1 fjRPHSCT # #fe>fe*R I ^9* «£tW 
«J#S1 C# ^##‘1 9StfR 49? #S# 9t?t#CTl 



C^l Rift'S 8S- 

srtw If 'Sit#? JTtCT C*lt*f*IE? 

'gr f g fr g^ri <St#Mf ^NwfaprtCT c’fft’W 
Wftsl C*lf»lftr« 's&spffcl ftfo^^M 41! ftft <5TO 

'sthi '*fatfe*rc ct ft?ro c*ttc®t* ^tm 
<2r3Ttw ^ i ftft % w ’Winftre spFft 

#Rtj m Ws citwtifcs #fts ^c®r i c#tw 
jj# c’tWs ifts ftm mb #1 fttcs 

«F5Tfl# #rt®R I 

^ c*ttc# «ra®or* ft# #rai 
ftft “Ifatff « (TFMtff^tPTC CSjTtf# Wf 
srrw ft^frte sra icti #ifri «Qt 
ftft WHi'eiW #5ft C# ft*ffefti 

ITftl I ufo* <*T*ltPfotP!* SRTt^flft, 

ft Jft lift* tfl^SR fajW 41! Ifft? #5tW 4?^ 
ftwtft i <a$ m ftwtftwi w 1%ft 

«f'as? #nri i 4? *%&? ttet* ftwtftftm 

's# outfit 4i^ito ¥ftn fwi ■## 

ftKI CT 'srRtpt delft's #1 4 <r« «l#f$ 

51 srft, #5 f%ft m «3*n# <sm 

iftre nt^t ^tt#i 4iti #0* 'srfift^ftnft®! 
ifl i ttetre otw *rfcai f%ft m ■sitm 

ostft® i w $5lft«l i 4^ 

fa®tftw 'si^ft ftiti. ## 

Ifltf «IPPF C58l #ratfe®W ; ftl Wl #1 
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:rt I ifc'OO «(&tOT >8^ C*tR ^sfeaR-l 

<7itfR f%fsr *t% &u$ fn% i 

i 

sitw ^§Mr srtw Mrirffit* $te1* Wsws 
f*st* '®rr* : s i m #srtc5 c* sjsihw 
c*RR *wM ^ jraurtR* toi <m q i 

'Sff-llS-S f^®I »TtiR «lf«M 

^ I 

f%f<mf% ^*re; *rf®- ^tc*t M® *ri 

mfcs *m$ i 

wi ^mrftre f%r*t*ra mrf* ■8i*nrf*f ®fs 

***R S <?fe R*t*tW* £Tt#5^ fTf® 5Tl 

MTsR* (torture) m ep^ *Rl 1 

• ftffa i Mm *M* *£** *t* ’tfrs 'sw*t?fe* 

s#?ri M *j*r*R Mtm* m <m*fa *ri i 

fffo I TO «!^1 M Mt^SWlTOt^ JfflTft 

sMt *R| I 

Ff<i wtf% #ral c?-M ‘smftw Mm m 

mwi\ i 

*m i Mm Ml i 

ofoj*r Mm Mr* *tt*e # *mrft ft* ^*nrt«r 

ffat* sTl *rr ■« srap&s =ri $*, m?1 *tc*r ft#iM 
5** ?« Tftt* ZrSl M‘W M i 
Ft | TOFF TO* TRt*! *Rl I 

i Rfitts ■spift* *t*1 1 



?v<5 (fit m\rv> fwWror 

- ^T <iR! ? 8 *£| &C3 ^tfe* #Tl 'NT^OH | 

1 %tOT few ^ifh few «rtfe5 

’5tW^« wsr fora c*tt*ft Ttftrs srfesrfw #5 1 
ft&tTfaOT «rf^K^S C^IWSmT 'SIPffBH 1 ctW <$$ 
felt tw tfffafasc? <&W3 ferric SRf ^fo« ^ItfeT 
fa’ «Ti 31*1 «rffe!T* C*RS $*11* srl^ I R|*t1 
fetm*! <s$ £wtferos& ^ipf fofrrsRra 

■arapsi fen '?pri ¥^fes *rc?Rsrt$i *m 

tfl^ 8 ! #5¥HI $t*T?I *tftS -3 W «tf #n 

feltfef, $*1*1 $1*1* CT^lfr ^3rt 0Rfo3 $t*tW 
Wsi '?l4f* ^forf3 : *f5(*l I 

srfe ?tM‘t ctfftfas ^ w fl w m *rtfari 

fotwsMW *f*ic*R, “fe*Frt*l ■®iWi *t*1 ^fes Rt®i 
^fow 'srrfsr 3t*t$ ^fera ^^5 r 3 *r f%t*- 
*tfe*f«i $t*nr «ffe fe'sfferfer® ^rfwt < 21 ^ ^fo«R 1 
2 f«R i c?tfe*i« «?f*i% ims\ w«s g w « 
fart>r srats ^rflrai 3t*i <2t3jt*fa 

ftn 1 

fofell *FWfoT Tfes !Jl WS =rtST5 

TtSfef sfffeiTs 5^<R I 

ffel I *lfei> <2ttsfe*I#a tffe JRJt* 

^fev§ «Ffe5 I 

!f*t ®J? itfW $65 $*lffot?t WfW 





4 ? 

feWSl SWT f%S WS fwfStWOT 

Trtwp® wm sfe ffas *s sit i wrcFfc wf® wot 
shift's cws^s wt’Fs 4Ss« # irfwOT ^*fs ijfc ^ i 
cwfwfws <#K*r fs#t® #si s#aw *»K affirm w 
ssflrr® StSI #WS “# 'Wfttfl W W*KOT 

(3F& ’jfsft SSWl I 'WtfS ii)® f^<R (3 "fssw 

stwl fotts '« stait ^frnrl ®t?t 'ww 

« s’fafafom 'wtfs <srf%ssi s^fassfe ct «fm® 
C*ftfa¥ Si ftft® ®tSTS SPSS'S <£$ 'WS®! Sltfsf wf?R 
Si |” 'WOT# SfWESS CS C’tfwfW'QS #P r fs«tJl (2lf%®1S 
ffa TRStOT WWfo® Wl 'WfCWl Tsf5® %T Si, SSt 
g^sts s® www 'wfes '5rrwH*i wfrnil &s,#%®?r 
WSSlWT SSS ^%1 #C# «tw #5 I $t^ffsOT <2|f% 
'WSfCStS # CS, $TO*1 # ?®®NT fOT SW <4S“ 
sot^^pp »nftfsw '« stsfw cfi#rr fsWRl S#sri 
is# W'tts cscar tftts srf% # fswF*t w^, 'wts 
tfttsl arts stw f^is %»! m r.ffsi#i w 

SWSfWtCW. TF1 ^fssi Stfsc® C1#S %WS ’tt^tOT ■ffs* 
^OTW css ’W^Jp’St® £fflS *FCaS I 

#*1® 'WfE^ CS # '2ft%5rf ? t3f *ff& ^FStS OTTSf^S 

west cwfwfW'S liiw sap 5 jrca fc*l sfastfews 
#1 ( ) S6wi” i f# # f%wft s®r afwsi 
cats p si, s^fs 4 ! § fs&fstww «m carfs's arf^a 

<2POT 'wfwla fiw Si I 





co 

<2ttom eisoF? wlwtoa 

to> *!$» ®rW C<2ff?T5 ^ I C’tfafo'S? ^#PF 
#w srtsto *rc?r<i im fsiwcaa to® #rfa 

^ I tot? ®Pto, <3tw, C^t vs, ^ <*PRtC? 
toll ftato I fto Ctofafto W? to?1 ?fal 
=rrn^.‘ ?tw cto® ?? i i?rto sir® tot? 
tot?3fr toap Tlw allr® < 2 its 5 ^ i 4«riw tot? 
CTf^itt wi tot? «?R1 tor® »nr<R i f?i fartel 
rtoifost? 5 ' ^wct <f-stc*il^'« to? i s? fto too 
?1 ailr® c^ift ?sri l% fart? v.f rsa? ?lfa?i 'sus 
ftto tof o sto? I 

oftto®, Ottawa, warn ctofts? m\5 to 
to to 5 fe*i sri i ^"tool M? srMfa 

’iftofl? falWS? (Laws of motion ) '« totot? 

fafto tori <<itof? 5i? fliB^ri ?t?? i ^ %ic? ■<£ 
5t?tol to? &i <toto m i cto? f%fs? <^3®ittft?r 
toff®? '3 *T®?*R tol? towt? fs??R ( Laws of 
falling bodies ) 'srtfto? ?f??tfto? «W? *lf®%I 

tor? to? ftoto towr? ton fto toftot?? 

( dynamics ) Sriwt? to?l Cto? I ato <*| .Cfcto 

ftwfa ?Wil Jflfest ataTt^m ^Ttfwtl 

f?to?? ftwl to?to toto® totr® to? srfafc 
<2t5fa®, fai &®fa CTftos? ^1 51? to 5 ® ca 
itott® w ?tll <£& 'spjflj 51??tf? Ctofa« to 



*8 «?|TO 

1 

■«p pH srMt ^ Jftt i tfrf^ c^s ^t3f ^1 

^^rteOTcf ®t^i f?w ®jjptfil®®tre <2ret*r i (tff®if®rs 
rem *fftoH*re csjtf®R* s?wf®1 jtcpr, f%fa 
?tf%fWfOT« CT 4^3R £tf%kt®t ®t$1 5t$ 5tr5 TOP 

forr®i *f#fai h’i^ f%«<j fate sip 

| ®ft fflfa® *lte ?R<f iFire fat^H 
fallow* fsp fal f®te nfw -<mxm, SIPtOR «fa 
froiR, Rfwrtp, jpjpsr fw 'Siffs ?r<rfa fawn* w.m 
tire fr sn ®t<§te f%te ^r<Rt^ cwffal «tet®Ri 
c’tf^r^ *tfN <pi ‘Ws ?Rt« n =rt^, ®te f®fa 
C#rf%«3 *$Hfas ^Ft1%^1 efem i >sm 4^15 5^ #rai 
^6*t, ara fk® wft'ife ^te® sfai mi m stiS 

r$ steal m i <te TO f®fa faR? Wt® ^ 
®tfa ®*RfcSR JRR aw •SlT’fai 
^feR "'srt^f’i >fpt wpi «p6 ^wm\, ^tet® p” i 
f%f5r cut to* ^TPH? <*re ^re teifatfe*R, “c®Rt* 
feraras 4 <r jp^re i <sm tere <te 5<ns?i fa, & 
'5R§ TO« ®H RRH 'SRSpS^ 

Rlfatorc aflrt *!^.5'8 c i ate® ates® aai tealte— 
«itata aits ^reatta m j tete a«R ®*tattaa ^i, ®aa 
Rtfa $stt® ail i” <te Rf Rasia 3tata fafa 
$tata lapi ate® i ^»idot ablate fate <te aata a§ltf 
ga«i atet® Rtfai c^rfnfsre^r ate® aiata ateai i 



Wf site wnr % ; T* Wf *m 
f^frs 'sra; #ri w ^fwf# fto 

^fcsr, ,3*R tfet% ^ *#ftw ^f- 
^<5Sslp4C<P?l '®t?t^ 1 ?t% 9 t^ ^sff® ^1> | 

'WW ffa ’ertfiral of«t1 t^i i 

V5>8> v§ *TRfltft ttflu W 

'srrtrt op? *tft$rN ^forl ^frr® #i i c’tftfts 

%5®J 'SW ftafSRt® ^Ffrsl affail Wi 

wtus -%& stow i 5j^m *ic*« ttrfa Mft'i ®T?t<r ^ra 
i aww $fstsl tf^r ^rrfrfs 
^ica jti fart* ceil ; ®trtrs ^?i 

$n?ftr opfr fSrtrtm CTtwsf ferrft #rt 

JffafotfsPR i ^’rsrl <[fcs ntta srft ot 

^?0?t 'Stsps^ twffs^F 4W 

I ®l^ 5 Wt5 ’2iT3^'3 _ ® ^TWl fasTtSW 01 ®t?t^ 

cwrffes frf fats fcsrft® ^5tl sttfoo* i 



i 

<45^5 5-5t5t 5t5t5t55f #151 farttfH— ' : ‘55TlR 
*it3 W(5)OT% *m ; t# «f i TOt5l 
®UtI»tffftra” I #?iS RSJ51 TO#^55TfC'2ff5'5 51 
##s 5E^| 5f#iPCT 5f5 55J55t5£55 WN 
#51 5 # 5 ; 5 w Iwi 55 at?i ?# 

f5;5E5R3 5T5ta 5t5i 5t5 C5 5Tfe ¥5t#r% #5i 
*Ut£at5Tf5J5 I f# <2Tfft=T 55T55 C5 f#55 ^ 
#5t%55, C55i , 1«K5 5^5 ^-TPS^'mi 5E5I 5CW5 f#l 
■arlFTfa <5(1555 #51 55S( fostf# 551^ 

5Ja5 ’(ft i2ff# #5t%55, afrfta #t?tW 55r55t5C55 
^Wfal ^ #51 5W 5(5 5l I # RtWC’R f# 4$ C5, 
^5Ts 55l5f f#55 555 W|?3 ^TlTOS 
*Ff<9a #1 51 sf.45 5U$ C5? f55^R 5'f5(T5 5^5#5 I 
^15^5 5# C5^ 555 #5tffOT5, “uqtf’t 4W55 
5^F 551^51 C#!3 45? 5fQ9 5tt5 51, ^’T 

# 4# 5f%f 45? *F5 5W5T« #C5 51 5CTC55 

f# |” 

4*^55 C5t5l 5Jt!3t5lf5I5 (Antion Laurent 




Lovoisier) \slf3W 3FtW? 

?ltBf«rf% *UlfiR ^OT Will S£«l WCiR 1 t‘s*!W3<[ 

i 

fti&OT ffo uw »T5 qvra *\w sirtusrstf^ ww %$ i 





*Tf5 $1^3 srff RBTffl ¥K I istS'fa f*F5l 

*RtW 'W& fe*R 43? ^ 9 f5j-§; f*(TO 3Wt33 

c^fa 5Fi§ tor »rlt i ta^c?! 3*ii 'srfq^ to 3 ? fasrffjr?' 

wn 4? OTlafW qfEfol M sflt, TOTCTRlt 
^twtw %tf*W3 e mt, to #troi 
jrfsRtw to ^[c^nr-s toi w 5^?ri 

I 

i ^rK^wfro wt wim 

^fwf^l « srrifa ifliR its ^tff3TOratfe*R i tstro 
tot iRtrosr 'iirm srfai 'ttTO 

st iiroiittis ^*Rf 1 *#? ifsa o s ■wto 5 ' i-fei 
^sfrt’Ri jR5t ??rfttwt"t cerfjRf ff 1 43 ? ?utcsr?rfjm 
JJjprMw TO3? <2ffjffi TOttfr* 3t?f3 f*R5 %®H I 
flTO t^1 f|*I C3 TJ5 TOR 43? Ifsfr? 

43?f3?lf% 3TO 33J3R3TO sirtcsmfro ’srttwfNtt 
$#f «st$tfe*RI T%sR mf5 #tTO St«tfw 
■sitaR: «TW!T5 'STttJRT^ 313*11 lf3«TT1 ?f33l 
froftB&r* m #r iffro srs | 

4t 33? 'sl5t3 llllsfa? 1M*i11 ?t3 I 

3ttl 3TO 3TO f%f% #tTO <2f«R &m ^5R1 TOR I 
35 M? i?3<r?[ R-srw 3sf?3t3 §it?" nw 

<$335 3531 3fa?1,f<3JF5 ^Wt^TOftW Wtft 43TOft 
&C5 <S&$ <2ft?J ?3 43? (Tit 3<?TOt ^ lf33W3 

3«TTOf Isflftfs® ?3 f 4t ?3tfr 4^1^ft V^ ^Ift 3 !? 

frotiR? ^af%TO stfslt’s ?? 1 5Rt%rci <sjtfs?, f%l 
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ffa 9°s3 r fw 9itf99 srt? f^t^sr i cw c¥l9 
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9fl»§ ' %99 I '®rf 9 Rf9 *I*f9T9 ¥f99l i2(lfl=9 ¥9l#H 



fa®tfsPF*t«R?F *ltfw ffe ftfl 
?rt%t%9Ri tow tftts wicbIi ^j«f ^r!%H 
Ifarfa #mfc5t jpatft ifFFtreffa 

<?lN *ft^l I 

^FsfflftOR? 'Sft’fa t|®I s»1 I ST|®1<T 

^sjs *i* f%ft iwfe 'srfwiff ^?tfs>i*rc i ; <& 

*t*W W.S# ^-fHtfWH CT, fsfa 'Sjg 

sfl ^f?Rt 'SRSqPT fosstft* 5|Ffl<Tfo fa^S* 

’(Tfa^W I ffl 3t?l *l$r© ftj5f S?i | fsfa 

w fwiwr sifatf m ^pra ^f?resR, ®®t®- 
*rtt<! ’Ftfarttk < 2 r<R CTt*itOT ^m?r ^ra *nr ^ifo® 

?5^ I f%ft Jpt^feKSRt^?! (Fermicr-Gcncntl) 55??^ | 
$t*l?r w *Rtftat*t tstFtm map* s *r|f«i®iK« *\m? 
*fircw, srlw ^vssfi ti?i?ri 

*r|fafi>l ywprl ^fan sl^W'lca?! 

*#s ^vtar* nt«r5 -s rwi fart* <.ictH3 

I faffl ?Tt«m 'Sjfw 13f1 CSft’TCST 

SfSfl $ $t*t* frcs #5 I ¥t*f wfit® - 

-Sfsrtu §*|* R'STtFfa #$ I 15 , «^ 1 gft, 

fjgsr f=T5J >IS5<T f^I |- 'srertBt* ^#?ar *$U5 

itfSffteT Rf%CTpf ’ffaW'S Iffaff «2W ^%fa-<2t18 #5 

sri, ftfwl nt*re fe® sfl w$t*\ «wfww fm 

•life C'Slft ^flTC® #5 1 OTt*ft 

(SJBTfi’f ^ '2t®T|C?F si’Slfw H«lt* 6OT C*tft<5 I Isiws 



®irtc«WFfnf 


i sirtffstttfTCi srfartffa ®t® 
ftcar* 4*rW* tot ■« 

'S f fteHtflt <ST#3 ^Ktfe^R i f®swi ^c® 

<?rctfa *r$ ’srfsra^r ^frnd *\m ^ ^<rrfe*H i 

fas f®ft« «PPTWim wt* fft s^c® 'sraitsf® 
*ft»r ,*n^ i cros fro #t^ ^iTOlsH onftfcsft®!, 
^tfiRF <srf ®®i, sfe <2F§f® m*\ 

cntw (?ff^ #i?rtt wi ?ww 

TO <TtfV?rf% i 

^rrffsWfTO^ 5 ffa ; r ^ <2f5Ftw ¥t^fi ’ 3 rf$^tfc® 

— 5f«f5t fwtOTT c*Rl, ftito croft <?R1 1 c*rc»m 

srfttfof srwra ^ttffr f®ft*rst% fron, 

Vtrfl f®f*T ITftF^ft “ff®ft ^ftt?!®! ^f^C®»f I fTOtWS 
SfSftWftft ftfWft f®ft <*W JRCT 

fe*H ^ f®ft '« ®<W3Fl : s T ®TWtu ^t esters 

&rf® i # f®ft tosto fa®|prsr 

<7ft1 ^f<TC®ST, 'fftft JRSt "tfe fwt^ft 5&ft frot*t 

®t?l f®ft iPTfTR "llopr ^iftf® 
3%® *rtftc®sr c^%® *itift ! W #ftt* e^fw 
fa*ff ^fl ®T|f*|«1 J ®*ft f®f% (ftt'Tft®!- 

15f?(® ^'SCT® ^C® fwft ^F%l fwffl’IftSft 
fgi#39i «t^t ^frot m . e 1 ^c® 

^rtsft «W1 ^firatfe»pn fa* »taM 
#t?tw wftf® m 1 



fasrtfRV wMt 


•59? 

$tRf<R sftw <ira? wR« TOtl’f «r 
^fe-c^rf^i tim rtirR ^fi^R 'srf^cfrs 
3^1 *utt«frtftra <ti w R*tirfaR m RtwffR r{%^ 
#itfe®rc,. ®r -q rst® Rfttf Wm 

wti 'st^fsr w$*r i r ift't inlfeiTO to • f¥$1 
<J^7F ^ *pp srs^f CftfR ^T%s 1%|TO 

3R srft, CR TO3 'sMW Cf'Sft'Q (71 <i)PR>1 
m^\’< Rf%1 ?|re ^sTRr® T-rfs^T fa ? f%R*tfa 

^tln ®r ?s«tMT <sif^ t%r 

|. (Tit TO* tRR (RsrffTO 5R7WI a 

of*tfas*R riRr « fwi r%i ^ 

TOJRtRI CTtRR ’Tfffaa RtlRWR *R fwtPPlfalPF 

<5}VftR *Rl R I tRR *CTR ^fa*I ifaR *W 5^Uffl <7? 
Rtt^’or ^^75 qnretfifoR 

#RR RtTO <4*^ £*3rffTO 5|ETOl C*l* Tf**R 

m to Rt’fa i (j\ to?t 

RtR'R m dfrol *Tfa*l RfastfeTO 

>,W\faFR ^faR Rif, ®t*fafa flt*ll *W§ 

#n” fafa Sft* %R7f (ill ! 5(f&t|»t «R f^lT 
^rfa?7F ssrfTO'Q 'rf'Q^ ^f%r* <$$$ rts #Ptfe®w c* 
^TffalR ^fa* R3RT ’1*113 f^f^rr® ft*tfe®R i 
^fasc^ra <£}si^ fasrol c* totoTr m **tR 4 ! ^FfaRtR 
RHR fa^RfC* ^fs^S 5 fR, i’[R tfTR TR3rf5s $R R^rflt 
ff?R wi ri ?il?rtl vitsftiTF '-srfTOS wfo'® ffrs 



sirtrsnrtfaCT 


•Js ■i) 

i *rafa*pt stirs • <$? wffos 

^t®pf i *trfc»Mfe tinn ifsnRi wfkv 

> 

s^rs crf^R i ^tal jjwi <*mt £^r«- sttiftfor 
jffrs #trtw?r fir® fa® vf a ^ ^fantlwR ^tfa® 
OT%I faw ; 3^'5?Si faaTfa®[| C*faS 
'St’tjTR?^ ^T ■srfowftei ^TrfOTTT ®Tt^5 

TO* JIT? I 

4lro*i ^TOjito** wr ^fa* **rfaFRi wftn 
TOfCSfttfe STS' ’-STM fWlfaPR I $t?t* 'Wf®! 
f*Trs ^§r«tFT* fa^wrf® «if ~w$, wnfa® 
s^tfar^rc i fafffa *rc* c*TC*ftv|m ^pni *rcsr 
* TZ wfatwr*!* SRWNT fat®OT* 5R ^fatFS <tffa®! | 

*t* to** *ir»t*ffai:** ^trsfs* **It* *f**t*- m 

TTf®***^** TOP ^Ts f*<3®| tow *Wft* 'S'tfT* 
TO$jtf3F*l *”*tfa® sfaftfa* I ^TtTSUrtfatTI* *fft ^f^t<T 
f£T* *t* <F#£ TOT® s?tW 'STf* 4W srfai 

ftpstfaro^ fa*t* to** i 

sirrrswfara fw **j**i?r *?£ **f*r® *rof 
ftgtfe^R ®t?1 WTOfl:* ^far® l $M* **Hft 
*ffI3* fw <5RTl fa 5 ! ®fa! *rtJCTOW ^ ttm WFlfw 
rs 'sis irprRtsmcw to*jt*%* *rtt*rt5*i toii '®rpm i 
tk*tn It 5 ? s ! srf*%*[‘fa fastw* wr®1 *ft*l 
*faw i «t*rs* ^rsvs csifan* ^t f^^rtBitopt 
c* TOR fa^stw* ®«(t '=rrfwra **f**i fa*!^* $M* 



*tf*H 3TO SFP) | 4f«a 

^«r« *t%i ^fortes i ^ ^ggrtPnr 

t 

WF5f* iffsfcl ’tT"St®T ’tfb’WCW W% %, <7$ 
*m to TOtfetg fjrcrog ww ^tt%1 nf^r.^ i 
**r ®H ^ *Pf #^5 % tom 
• tm®! *lfo®’M ^ w*i fw? ^ ^tto ^Jf 5)1 or, 
$teiw* ^tf^ 5 , TOTfg^ sffaStfa <mz. TOsgiTO 
TO1 '« TOT* Jt'JW TOf®®®1 iSfSJS* -TOt TO® &um. 
CffOl ^ I ^ TOI ^gilTO TO CWl 5)t^5tf CT 
i2tf®#5 5)WTRCT? TOTS ^ 

(srtfjsro wTO cto '« ftwm TOfa fi *i, 

<71^51*1 ®f^5^ OK3 fS %5f '*)^IS'i ?^fl 

TOto gfH®, « wr$f #ri fcvsrott®) wfol 
f?Patf%®T 1 *lr, tow fggcn amen WTO TO 
TO*Ftf*w Ifa « TO%) wTOTO %gf%*ri% 

1 toe®* EaF’ttft ^cTOT* TOIpfpto 

tow *t®t^ ^ g^TO fero 1 

ii& isrrifa WTO* ^gf® i0 <sto ftw ^tof 
grfsral Jrtfas #rtfs®i— awtfe, f&fwTO m *ro 
TOj ; m^S g#* ^tteg fjffl «rt^F toT *if**t® **i 1 
TOr® « ^cTOt «gfoK*t WTO tos* *$ 

TOfg® ' to Toe® fgfrort^ wt**) *ttro 

351 *h«to fan g®far *TO TO)* g»gf ® to 
wto »rtt®g 5^1 tots *)l #rffai ®®fa ^*t* ^*f® 



TO #T3 !# I ^Wtf^F jJ5tt 

wi wsrtw tprtw ’flaw ?faR itetroitffffort 
w #^s ^ ##1 #ft¥ tos fwrtrot tsrf^b 
¥%5 C5ll TOR I #f?f5 SftWTt^ Csltl 55rt* *fff 
<rffi$fsFF ®tw5 ^af% to iff® « Rtc®rtfB's #c® 
«rtw i itart flirt #rt <2ft c mf#i 55 <*rc? ^srtrt 
dfW TOafrt #rt tofts ffaffa *$ #re srtre i 

<#TOt «ttfrt 55155 #T5 55T55t5iR5 TOTS Wf55l 
^fl S $5 ’ 

srtfrt 5*rrtR5 flfrt 3# f# ct #i ’if^rttw 
( quantitative ) "Itf % 5t I <# 31515 5f# # <# 
35T JR^» #3 3^¥ 3C5T5 ^55f% #31 5tt¥, f%l 
#t5 TO ’tf#! 4 ! 3551*15 3E5T5 TO 3?M5 3ft"3 ^fe 5 
#51 TO STO5 35T ^553 #31 «TtC¥ '5rtl #$ 
jii i 5rttifR¥ (StfsF^rt ^irtt^ <21555 ertfrt ^pirtw 
5® f#J R1 I swrtsrttftrt CS <4¥ 55F55 53135 

^ft ^fare 3 # #rtfe®R ^rtrt <3315 55 ® #eto 
cs fsfR ai3laf5¥ i2ifap5t*r to to ^rtwraa artrti 
'St? 6 ! ¥f#lfe®l5l <#TOf 5rti CTO1 513* *ftl 
f#t ^rtl *lfS3l e rrtI5‘' #51 ft# 5 ! I 

wa fan 51$ i 

"515 fa5l"t 5#’ <# 33TtTOT «rt^5 cmfrt Wrt- 
fttartl ^5 frtl Wirt ¥f55t%5HI #rttW5 





■5j!j 

so RfRifa ^rt RRs^tsr stRl «iS^ <$Rt mRjR 

ffaft *tR«rtR Ryfcl RfR'fs ^ ; 

^ *t$|C5R RRRts <sr; ffatl ’rspfra »tf%«rf% i <4<Pt 
«i*^n« ^{rrrrs crr "Rim afrits i 
frrtr^tfffe 4$ "sspitRre spiTWR R^Rf’trR RfRRl 
Rtfi? *fftetqfi? jot RfR*F5 R^RtfmR i RK# #ra tf? 
srtfftRRl 'fRtwosR RTRRtR R 5 ® 4RR>1 ftm r 1?,‘ tfarfRl 
Rfe rurI s ^sprftRR jrtetOT *z~m mfo RfRreR i 
fRStR CT^ WR W RfRRtRtW RffaRsjfpF R(T5T 
’fft'fs R*fk« cell *UcsUn i syrR'sfgtfe <£& RfRRtRtw 
fwtOTr law (SfsrlR ^Rfrsl i 

rw ■srfRRRR^ R'^Rt 6 ! R*fRRtR ^ RitrelRtfRtR 
{rsWr® Rffo# sp^ratffPR i RtsfRf’ft© r^ 

RRSRtS (glass retort) ftf^l 'SSiCTR RR «pftR {fa Rl Rt? 
5R;«i t%I rs^fi Rtt Rfel Rl %f%i wfa *iRrs %srtPF 

R^fRRtfew i ^§tR rr®: cR^f ri^ 
Rfcsfo 3$Rl CM f®fR i»1?1 RtSt? R^RRl w RfRWR, 
sRRCR RRR5SR RR 5 ?5 «Mtfcl1 Rf R*fRRl 'SSR R^fROTR I 
RRitR^tR rr^cr 5 <3RrsrH[ ^§3 RFfks srtfmR 4R? skr 
R tt Rlt-m «lfR«R> RfRCa srlt^IR I Rt^TO CR^t Rtf%CR 
Rtt'S WS CR% RfRRtM RfR'TS^kRI RRR CRfRCRR 
^tR Rtt^nt RfRR^ &F5C5. Rl ^RR RfW M'Sl 
RpfRRl *(RRlR agftfR *^WR I ffifRWR ^ISlR ^R 
ROT Rl? RISE'S Rl^fi^^llfl RfR'SRlt Rltm 



#rtt 5 —if!« uisttw farel it *#3 

«^ut 5 — ' wrrPf ititifti* fern <si? *it* ««r 
$ 4 ^rfC 5 1 

mm fral #3 ^rti m \«f ’j^iti #ra 1 ci#:*r 
4 i? 'sm am c*t»i a itfon w wish fesi 
< 2 rci»f. ?pfiR i <?r 'sum ?— it? #rfi to 

f® 5 i$fa faw# ^rfasi sfotf^i iftn i i^itfi 15 
tfaltl TO Itfell Itl featl! CT^ ’tartl 'srflWt* 
afrits ®tar lit! «rci»t i ^rtrsfitfici « 3 »nrto 

^ ltfJJ< mm '«5R ^f%5Tl Clf*tC*R,— ’ «SR >251 m 

<sr« s i irfcstau svtci ■« itfo itt 

ssr i#H office ci ttfto its wm\ its, 'sc’sn 

'SrsR lt%tC 5 l *U«C1* 'SSR l*Sl>j lt%f^f— 
f®fa CWflCs ‘*1t^C s 1 s T < 141 t 3 f! f«'OCl Itfl ''SSR I'S&j 
^flltfs 8 ! CT^ ♦tftRtC«l It? Wft\ It's'eTSll 

'8Sf»t itfsitc^ i ^§9 ^Fiiti «ti m mwm 15 «t!tss 
is|^ <rti s '2r«*t i 5 H— ^ mmm m i#iti 

^ ^ 3 $ 4 flltl TO lS$f lt% ^lt%J ^t!tl '««R 

it«f fim itii wf ^ 'ot?! *rr«ai it^ci 1 

<5P& C!!j Oft Cl ItW It^SC! ’tfl'To 4flltl 
TO 151 m (matter) ^ 3 >! lt^ I 'SSfOTl Tft 

fitful >SSR Itll lf^$ !^fl $C!1 

'ssfCTi it;«T5[ nfiis #rtcf 1 c *fes*t 1^1 

jpittfcF >2ff3Rti ivr nfii#t !i its, w m 





fHHt® p S(1 1 Wll CWfPIC^H Hll® *i$C® 

%j®c® ®1 hhi hih, ^®tp *HtcH \i ^f%irt s?fpi w 
H*i>tH hot fit ftnl hihi fwtsr tst ch, Htslw f% 

nft®l Hi fswcp fHHt® Htfn® #i? wf«t^5 ®lt, hP- 
tSprM^S 1 fte ft® ®h?i fp h^ct® pi 

firsts tst <71, jj®h ®8® ft® fa ? ®faffa®fci 
hi? i HiHiHfH® *iffai hihi fa® ftics ch ®rf® ^fani 
HtfjT ’HflHffCH® Hft® H?^ ftfl ^| 'S ®fafaF tilfas- 
®TfH t^®5? Hft® 4H! <& 5.t ®fH' HtSI® Hfall '8®iH 

Hfani cPttHtc^H <t t piwh fafa® 's«ih ®tf®® wi 
SRTWlHFH® Hlft HH? CH% I <71% ft®fH H'fH'l— 
7\V$& ‘HgsftCTH '®5R I CHP® ^®CP WHi f tfl HlfH^tl 

®cst ®fa*i® p, ®ifa*ti wt $<% hi*® •« hitch nfat® 

P I % ft® HHH 3<1P f¥ ^®?( P ®HH =3®H H$H *?# 
P Hi I (TFlH «F«rlfH® ®fa»® HCH Hfa Elfaffa ft® HttH, 
SfH, Hi®, Hll, <2tff® Slf'l ®f®Hl 1W ®f®H® 5? I Hft tilt 
<51®* SfH, Hi® t2fff® WT HOT Hit® <5lfl CPI Hit® 
CH ®1ftW® faft® 'SSH HHlH I Hfafa* SfHC® Hfa 
HlHltHH* <2ff3Hl® HCW HtH *J®H H3® W Hi f®Hl*t 
ft®, ®1f1 ft*l ti)®ftCH H^® 'HffaOTT Hi 'Hs^tSffS 5 
BfHC®® Hi® ftl Hit® I H^H 'SffHHPCH® §<f®HHSt 
®Hl5H ®13J ^£[f®1§® I HTtC®fHlta <®t faft® *lfa 
HlHtHI® Ht®T ®f®*t® ®f®Hl HlHlHH HTCjOT *lf®Hl«i11HF 
»tTCS ®f®*l® ®fPl faflC^H I 



iitrsfitfai 


3S 

Cl 

■Sftfft UtlCT ^ftlt3T (SfsrtH ^sraprfjf (theory) 
3f&fla f^l— 2M1, faclftWWfl JfMTil* 

fetlFf^l 3 nitwit! (atomic theory) ; 

41* fifstl, 4fl&>Wll Iff'llt? 3 ^HT51 

’fSp^altW I iV« *J2 ’SRft Wptffftl Ifltlfl* lt*t 
(Stahl) yf^!t?tt«r ItW ?ftl ItlPF H3TC I 

$t5ti 5H wrwn i«rc an fa nnifa? 
■•rfon itii&a s$n «ttc* ? mi, wi, sfffa 
<ra 'srfarcwttft *c®i c*r ? (? fa, spur, it* *tn>; 
Ts^fl ItClftl 1R aC5 ifafs 51, a«R fa itltlffa? 

lifal <Tfc? f <fa fill atfaa atfaa lt®T 
C-rw tfa *fa?R Cl, It^lWfWri 1E1T 4*R 4fi§ 
*fffttf 5 5TfC5 lt5l 15^1^ ^ 1$ 5^3 fall 

itl I 1%fsr cfa ’fWfrfa Sltl %*H ffak 

(Phlogiston) | Cl 5WT la Cl% '®rfC5 Cl 1^ 

aa Cl% 1 #t5t! la -sRpitCl IR&H— ' 3t5t 

®tl ®Fa fafa 11 H^ltlCil ¥fl ^ 5^5 
— JftflS 5faa fffafcrc* «J«P5 ^flll W3H fal Wjl 
fag «tC? I affl 5fan Ifaal ffaNfaft Ifalfa I 
■Itl BttfaC'R Cl if Wat, ltt®1 «2lff% Ifaat, WH 

( 2 f|f% «nrlirti iffa &§$ 5^1 t^nti 

♦tfl'TS 51 1 4 finis f%il €t5tl ^raptlw* 



£<8ai(»l<p 9ft9^t 

9T5tt9i C9*t 9513 ? i f%f=r #n?R C9 

srt^st 99=1 «rt^ f«;f ^rt9 ^ <59^ 

<51^5 Wft 9T51Z9T S^liT JRWfrr t%i fen ^fl 
9l$rs® ’ffs'T® 5 ^ 9 $ i 

ifcnsi # 9 ifa: 9 it9 1 ? #91 i 

5 r®^ ’iflfrs ^f'tf f9t9lft =fl 59 , 
'S’s’F'l <§5l 5(5% I 8(^9 'BtfiTiW WftsT 49© 
^9T9 ©99 fj|’®< ^rsf^ i wife <#,— 9Tff 
hi*® *rsi 59 , 'anjfc wr*im #f c.^ 1 j r 9 wt 9 ' 

9tft9 #91 9t9, <5t5l 5#*1 WF ^nT ^feil 9t#9 

■5t5t9 '«^r 'SRS 9%9i 9l#9 I <i^-'I'Q 9lt *({%1 9llc®I 
C9 *&! 9 Tt«fl 9t9 T(5l9 'SSR ## '«SR W. 9 !^ 

9>~9 | ■«’5 f»5t r «l9'« «IW^ 59T 

TfoTO 59, =5191 9l' 9 il9lt9 ©1%; 919 I 45 W99 
ffl^S W.J19 f=K? 99'i 9-fj5? ; c.#«3> 9lt 95=l9tt®l 
C^Wt^ «a<t W.T19 9191 llW9 9«r5l 

>2lf5 9 l:l #75 9 l1i’.9 511 I 9l^w 9$ 9*filCT CWFItsr 

9(^91 (21W 59 | 49=1 ffif’li; 1 ® 55t v T ? <2(1$ 9l$«m 

, 'S«?5{ 5psf|^9 '€SR 'SlCW, 99 ill C9*|f i #f 99 ?<[ 

§TC*19 'SISPIJT 99f< W 9fw 59 <5151 557*1 ©51 

3t3 I §tt*19 %%* ’ift’Ftft^l 5%tf%l C9 

9lfr.9 ^ 9 ff9 e T5 ^f9CT <51519 'SSR'S 91# =71 997 
9tf<59l 91C9I 99$ 9t9*l 9t?W ®TSf 'if#® 91991 
=t'2Rt e l 9 s f99t%515T C9 #<5 9tt '9I 9 Wl <2rW J\V®m 





SSR TO* CR% I ®R CRC91 srr=r^ I^CQsT TO t£J<P^-T 

TOftft* ^1%# rr* Rt^c* s* <f%i crTOri 
%rr ct Rf<psr 5$® Rf* tow sto «tft i ^?tro 
TOTO ¥R Iicrr TORs % r! ; fsft ^TO 
•stfs R® 4RR>1 TOtTOf TOR Rt? I 

f<F£TO TO 51 ?R fijTO RtRfRfRTOTO wi§ 

?^R ®RR ffs^RRTO WtStTOR TOT 4*$i CTO Rtfei 
CRR I (W? 0*? fTO 4* 51 “$C5i” RtRf'Rl R^Rl f^TO 
s?f R%RR CR, ff&'ZTO Rtf, §?l RfTOTOR 

TOi ^fRRtst fa*- -RffS R1 ?5<tl RR5 fRRRtsfRCR* $|kl 

TO | TO^tT tTO RtCTOR TOTR S^R '$ ftcTOt 
S5FR RfC? | 4 4RR>i RT5 R^s RrRfsRl | rR ff%8R 
TO>fTOTO wf^l TO§ R! ?R 'St?! ?TO ^Cl CTO WtStR 
Riftf 4R'< f*TO? TOR RRtTO Rf?® Rtfe* ?TO f 
TO* fifCRR ^f'tf® TO RlRRl R?CW RtR Rl I 4CRTOQ 
TOTO 4*frl TOtR^ RlTORtR R12 ?tft ®tR*tfR* 
RlRtRfRRTO fFsflRRttRR r i'R CftfRirfS CWfRC® RltCRR Rl I 
ist FfelRRTWR TO >2rff*tR *fRH RRtRRC* R®R 
f®f§R $RR TOR TO RTtCTOtfRCF* TOtR C’ttRTOf'S® 
RTOtiS t ^tTO RRRtRfw t‘TO5R fRRTt® RtRtRfR* 
C^tCR? fstltR 3 C?Rtt CTOfQR, ^RCTO CTOR* 
5It*P, TO'KRR fTOI ^f® TO®tR RtTOfR*! 4 $ 
Jpf^gRRtCW n%RtW %RR I TO^Ftft^ RR^t RR1RR 
TOP *lfR«!Rl jfalRRtCP TO1 R^5l Rfj® #Tt%I ! 



hrsrfR^^wt 


n 

C«R3r 5TW ^fflftlf ^Sf ^Fftst 

' 5 r^rst«ra fftisTTr? gsrftw ^fiml CT^«n ^f?n?w i 

¥»n <2WW wr sr^fft! sj, c^rtc^ <s*r 'states 
fttfW’ft ^ i ctw jut®!? m 'smZ ?$?i i 
<iCTC? <2f«fPl 'eiCTW^ »Utt5Wf>im ftt?IT^ stftftdS i 
wen tcsr m #?i i fwd *m:»T?tfei 
^r wfid wftirs ’fftdsr, strts 4*R 
'STtdTST ft 5 !? f^C? I 


fep&CT ^PrtOT (Oxygen ) 

I 

5rf<j> 'srr.’W srf^srs? '-s^r^ft^ ^ w^rfft^td? 
»t? fTWZ^tW? ’TOT ^®¥f<f $^?1 I ft 5 ! 5 T5f*R 
Mm sftfsm '«3R?fe! ft^a sii #rtfe*i 

WSfift fftrlspTtW? ft*t! ®1ItC«Wta C!l5T8 »fg5f *R5 
i2f5t? ^ftrs *rtt?R Jrt^ l r.nt®w srf^r *ift® (.m\ 
ntff< ^§5 srt^^sr <afw§ #n «rtc 5 F !t5i ftft 
m ®lTK!Wfe !C5l *rtftdsr i 
CT^NiaK? $t!ft Wl*rfW ^TC'9? i&R 
!W?ftl! 55# 'ST5I! ‘2fCT[®i% !W#W !W? 'Sftftvft 
^ftd^T | OSfftW ftfld! ( Joseph Priestley ) fTfl 
^STt! 4 ?? C^ft (TRTof^d! ( Henry Cavendish ) ?f?1 
*fCT* <!t5Tt#WWt !fft?.! #*11 <# ## 'sltft^lC?? 



wi sirtretirfaci yfsf^fif^r fsifrai m 

ft?® fl^fr 9 ^Ks SR»f | 

• 'qprfara 'stfi*# wtppi 5 fariw ■51'^ ^Itw 
»wai[ w.’ltit fsrsjr Hw toii f?ro*5>r 

iTw Ttw wsfH tor i fsfir ifei wfa fe^rc <m% 
p,m w*wfc*i tfrrsr irsti f$T hi $tet* 
%tw *f3*rt*R tor | itWfPI #f5tl 
sRfaHtnf f*W*rr» ifeal td srir 41? tai^nn fsft 
I'tfltTOF! *tOT ^fst s fell | fsfsf t?lC9! iRfetl 
wtTOFi to iferfi n wtci ^s»i 
festl falfel FTtMFR itltTOF! *f* StfS 51 1 
ClfelTTOI (it'll fee fell Clfel l?t ^sffiTTOt) 
tfSt! fef Ifelt 11 pttlt! 4‘# itlltll 

fel I TOTC*t WftH (71, W JRTttltl TO 41* 

“ife’ itfef &cs nw, ^feti* 'srtui 4H ^srtits 

( carbonic acid irs ) ife | fafl OTf wfel 

Cl lilt “it!” fsft life ^fllt Clfelll tat “H!” 

*ffN i^fics «mre ^fiH Mi “itii” wt 

■^rfflftl l^fllt%5R ( 7 , fsfl "lf!% lltltl! WN” 
ifell sRtWltl’S etfafiRts fett^l 1 

4ltll s t! 15 fe©*l H ifH IWlff® Wit'll * 

* “sW'ltsif Chemical laboratory Attf lt«T I WTOqjBH 
4t mt»t?l 1<11 ^ttf | URMll “llltsfll' ifMltT «T?fi5 
TO ifel* laitl lit I 




1,8 

^ 4R % ^ I fafc cq* w siot ^tCF*r 

*wi *wl ftpr, CTt*w, f?f% wwiar, ntipr, sn*t* #t 
*2T?f5 >rm» 53T fef 'arR fcfj^ % JT| r 



CWlFPF fozm 



Stitt® tftftra 


fal >rWw faft c^tePt* j rf?tt 5 tT fafl pi 'arpftpnr 
'srffwft, ^p'srrtfto wt f*tfs, ^ptst wt Whj 
pi ■srtfart*, ?t^5ttftfw 4pr® ?tTtPiir 'stfwttr 
Sfffe ftftf Httrfeft* ’Sttf^ttiHT Spl itttlttrf^F 
^s«tr slti ffattpi trap srffifor ’tffaP 

¥9| fssrstt’t ftss 5 ^ *%5& SpFffas ?Wttf i 

$t?t* *m *TffTOtt** wl 'STfattP 5Tft; 

^srtwt ^«rtPt <7R«i 'sra^ipw ^mr< pput 
'srtFitRt i 

fst&PI* <3^ «t*l T ®Ttt=^T Ttt (burning glass) 
fpll fsft ^ ^rfMt Tttw fftl Ttfrst*! 4^fs 
^firsi <?fc '5tt*t mi *tffti ^fsofesn i 

^Ttt$ (Pttfp *ltW»’9 ( red oxide of mercury ) 
fiw (Tffatt® ’Tt^PW (71, ^>1 ?^C5 
^spFt* Mrtti art% i <*& fltJttt *iftoi 
C#0 *r^PR <71. ^1 >rtsffsl e t ^ PC® twW*l?I | 
«4t ’IJtPi PTtPftt >lt«fT3M *IPW ®t*l «5PI I 
f%ft ^ 9tttPt iW WlfPT*l *lt«ft?«l ^ttp5 

5tfpl IfSl GffoPTC (71 Ip 3p1<W sf^mi <ii| MJtPT 
(T#^ 4 ! ttfNl «tlPF I f%ft fares 's'fPttt 

<2tPlf sar *tttjR JTtt I fafa fsrfPl fPttpt— 

"ill Ifjfn as'f%at11 TO $»fo &?tt f?F5t JIt«fttS atplt® 
fsa wia afsrat ■spa ^fa atf, sfoata *ia 
’wwcn ufoCTT l «ipa afaatfisit 3 ! i *tt*i sas 4| ati 



S , ' i f* ^ ^ 


faitaa msiat ?§si i sirs? *t f m =«rfqt3 nfrs sff 
?P« 4^ 5ft5 ^s^fiwfcs |” 

w-ekl Jft¥®n«it« 

#S '4*RS pPItCTW Sf STt^, ^$3Tfa 

Rssrfa >5 ^ttsi wir-w *tfrs ttet^il ft ^(1 
??r i « 

•ifesw ffltfrs ise3 ^rfel >rt^ e i 

^5ti75 %St'W*[5f Tfff 'srtfqm 'SJWtW ®^T 
9$U$ Sfte ftr® toI I OTfc fjpjf (red 

lead) ^a$ *F%I orfsfro CT ^51 ffms 

«lt« r«?l m i <i&rc*l 4$ ^ ^tff '5#^ 
Jtsrntf'ps *f% 5 *rc«f $* c*f» i f^fas 
ffsrl=rar?r fe®R i <£ ^ gtff 5Tf»T *tfa?R i 

“^isittsi m? i 5itip5 jn*ttf*i ^ti. 

^c*W <3T*i W&, 'strtf ^tf*i jrwts«i ^ti^mi 

ffsfgif <PI <5Ttt§— fs^( r t n fiffilist 

5|r.?rc i 

<$i ^ ftf? soicststfttw fjw5 

frf^Rt^St’f C^fif^l I 3t*t* tffftSa *lt^l CT 

^ ftf, flf^rctffPt csrfara '®it^ s i cm i 
fsfir >2f5fw firing *rfw<i fast* *rt%*R ■, foi 
fastest® frtfte’ttft ^®i i fsfsr 
<3 *«R CTR<Tff% *!t«rW 'SPWI 4$ ^ ftfjP® 
'srfw^f *rW?M ^ ft? 





I 4 * 

> 

'm Jifrs ftfera 5^1 ^ 15 , ^ *rtf$ 

*5f«rct* to <at you ^ fcnprtCT* * 1 * 59 * 
^ 1 f®ft >rW*H ^ti^rs ^ ^®jf 
*m jtos& «rtfro>l 'swror ■'tr^ff cq^js tousi 

( retort ) fi$«| | < 4 $ WW \<f, «£«# ’TtW'ftM 

Rttfa^RR f5fflf^r3 ^tfjj< V'&lfft ^PtFTfCS ( bell-jar ) 
<2K^f Wttfl f I Sf'lCT <ipm *t*K*TC ft?f1 
^FtB*ltCJT ^ni *lf^Rt c l srf*f ^fsul a#sl Wife 

fW frw ^fes &§’J ^fks ®rfftc®H I 3fCT Cfsfl (M 

cn ^ *tf^t«l <2Tt^ m T-fel %fc5 <«* 

•k 

w*rafro *rraw* cntK^c'fa nnt«f»'5i «ara i 5 1 
^#ll ^\\ *tfW *Ff?R[| Wf*ICS *rfe®R CT 
§StT5 'srm ^tf® ^P,C5C5 I *f« 4tsc*f «tT« C*Tffpi 
*rt?HT^ Tfel f%fa ^?1 &C3 4% ^^ ! ®ITO r 
tfft <2tt^ ^c*r 1 *r*l f®ft J it^ s i 

i*fc ^sn ^tt^rar wrfft® ¥fk® ’rffk^r 1 

■5rm« fsft OWfesR « JTfflsM -4$ 

^ jj% jr^p #n *itw«c’3r *ift«r® 5^11 *rtre 1 ig^rcn 
*®w «ftfa < 4 $ jj^t *rti? jrf^s #n qi^sc* 
^ 1 'sieto *fks%?R <®ri 

^i%t *rfe*R 1 fsfa <4$ ^ sir 3tftt*R 
“RWR" 1 

4«R f%fa <2t5t<f *firc*F 1 <3 f%5l$ 5t® 1 

srt^ «TI $V4 v5l^ 'SSR TO srl, ^ ^t%l **rtCT I 





•4$ 'SSR ffe SW '®rr?r SS— JTWS‘1 StSS 
W5Sf 'SfSWtOT Sf^s Jjtgva* ^1 SfiTF I w 

«rt^t 'srsrm atffss sf?« ?^si sr*re 9 tfs c re ?$, 
'SFjfts ?ft^«m 'srasrtres j#$ jr^ 5 #rl 'surWa 
( carbonic acid gas ) '5[jRf<5 ! «ftf *rf®Sl 

SftT I S%l C^f ’tSttf ^ 4St S^iFsRl 

*itar l <sm -2f«R ttsts ^ *ire<T cs^ entire! $f?pi 
^ I f%l Ctw sireis^ SRI #1 ! 3FW 3FCT 'tfStst 
(ffwiret f® ssf^s, stttftw, ?S3R( wist 
<4St an^F «tf f% ihTrs sres c’tiwsi 

^rfsc^rc i <tfs*i fak*! '3 csrefos «rf#t^ g r fsrlsrst#t 
sfoll C’lfffW i 

CFUSfoH SfC^ TfaTsfasP faEW I 
rs *tfrs stTlretstte* ^ssrfastif 
fwss s^fssl §fjre , itcs sit i t^fs srtst 
%i ct sm ( zinc ) «rt^ w sttretcfrfw 

Si 'SICS 35%f5 5S ^«tS ^ffsrts ( hydro- 

gen ) srtspp ispffc ^5 ^ ’tits sifts stre ’fire' <ss? «n^ 
^ ?tsl Stt® #i1 5Rt«l ( salt ) *tfs«T® ?S I 

S'fsrlsslffsl stores cs ■®if% ^^srtst yfsils i <$st 
'SIS sfvWtest *rt^ #Ts ffsigS St% ?t?l Sts <SSt <*sftl 
stf'« , 3f ’tf^irl sits* i ^reistfsts t?fs ^scs 
S%*R (71 <4 ^sr|S Sts ^ptS WSItCf, 



WX Ts?1 ^51 C?*R *ft*l SfrfsCTR S5R 

rT? 'srR^ fs<ri *rrre ? fsfsr yfs&sRtftor* 

m CT«rf^rt ftpH JT5T, f%1 ft Sr C^t=T 

^ ftsrf’^l ftft ^ftsl 'SiScs ’ffft^R jfl i 

<*pi r ^ica* 'sMtft* isfsftsi Rfflsft^ 

c^fb^r «fc*i?r *ffl*ft 3 m*f ftft 1 srtift 

^'F’tC'tiT SITS ■ftft, ^*f, cm S Slip* <«fc Ftftfe dtft 5 ? 

*firttsf?r wtra ’jftffa 5c^r^*rf%i ^rtfft 
'ot*T5S jftftT*! <h\ 5tft *5 ft? (RJfa JTtW T W *!«W 
CTtft^F ’fiftr.’ft *RTCl ■’Fftfl ftfttSR t dt^fftm 
*fftsi 'aiasf-®^%q "(RTfa” fts? «l*t?T Sift ^C3* 
^ ifwl ftffcf I C^fbn, ftt 5 !, ajltcstfl- 

ftiRS sfWftt ^ft'*13 : 5rft « JtfktftSR 5ftW 

^ ’Wtl’ft ft3 SI ^ft«H Jf-sWft® #TfcS 1 

C^rsfb’T WCTiT dift^R Jfi2Rt*| ^ftFR I Cf^ft 

<7FE*fb*r WRRR %5R— ft^F 'SR C5«SRt?faR 

r.*ite <<r? 5t=fa w^fbr^R r.srft *3an ftft i'w 

sRist^ 6 ! <ir? & ^«tr wt srn?fft 

$Sf| ftft «RCT Cf^tf Wl ’IH C^fasf f<ft- 
fWt«TC*I f*f*Ft®rf» ^EsR I ftft OiM-^-*W"R C'Tf^F 
ftpW, R^rfR « TOT ftftCsiT % 15 mt WfRt*?1 
<pfcw <JR? #« ftft ftftsl fa* 45{ft 

tt^fsf JTft '2p5Ftt"ft 'ftf % ft 5 ! C* <FMI ^ 
'Shifts ^ilfft*! | fsft C*! 5 ! R3CT[ ‘2fjFs s R*ft^t ^5l* 



« 

I fa? *Hi5 faf^ al | faitSRl C'TW^ 

*fa^OTS i2ff% ^*m'« ^pif® ^fst«at ail <iR? 

* ■srfjRt^ i2f?-fj?( fa*i i 

c^tis ctI fafa erai* wr^rm 



«refejj 

^fasrtfesR ; orf^fa waftre fafa ata*ifac<i *ifa«F5 
^ftftfawai I 'Stffa «Q^fe m ^57 tt^fa 

fa^TOf faq ; fai fafa W ^fai^ar ct cm ■$$&■ 







vv 

WFT Q\ f STC^S ftfffg fa®FJ, iq<R 'STfWt 

OT CT nm fa%l sn ^rtw I fSi 

f^firat **tf*rci orw « stm <2^ i 

^ fNrfsr^RstfSw, 3Rm%Ht « f^$- 

$tm Wt #R, J It ! Rtf^'5 ^ofaCS* CTtf If 
srt \ <?Rti #^rtf^5 i 

wttci, csntFsw 'Q maw rntmi ^msj fe*R i 
4 *PF«I CT $fet5f 'Sprint® m 

*<$, ^ fwfo CTtpRT ?R?mT« 

^farlf^ratmi f%fa <®rit’itw ws Mt?i«i, 

tH* nfet e riw ftaw, ^ wfa 

’t%t c rtw fim 'srtfwft WH 

ftiftm I <fl^35C*f f¥%, cs®r 
ftm $ 'Q m i sutcotflt- 

fcl<T *T5 ^5lt*fCS^ Wft <2fC5FF ’tfWl 

fsnm^rT i ofe® cm cm ^rt* **im- 

■rtara srami ^f?rai «tifh i 

C*R®f 9*t CT nfhfa fffl SfC^ CTlfW 

fsfi c®i $tm ^ *i#W ^fsratfearc ; 

ft* t%fSr ^ *rftotir ^5 Jrtf ^mr sppf ^ 

srt^i farli®! <$*& ^rm 'S Jitm 4 ! *rft 

ftlt^i ^ (electric sparks) 

mi w$ ^%®r i ^ ^ m *ra ftft 

Offtcs *Tf^M*i C? ft'SHljl ^ 5fl3 ’ s ] 5 lf^ i ^J^ 



sfmt 


ftlF *$*|'t* I r®fH 3IC»t ^FfilMW (71 a?*l fef^M 'Q 
artuj jRwtE*t '®nw ^ fed CTfsf ?? 

*#9^ #75 «Tt%trfl CTtfc**H ffeft <ifc 
srffe 'srtwl srwM?f ^ i ffeftt ®n?ra[ 
fe’lMwsr 'srffwfOT «tTtf$ , ®nift' ^ar® 
*itftc®=r i c^csfb’! fsrl pi? *tft^r «!*nrt 3 ffe .^fari 

TOT TOT ffa <71 <3#* -2tt# W\ 4# ^FTt^r 

’HtH' TO? j fed fefSfft '« Tf** JRCTtW fevft 

#5^ | ^F5PH; ffefir dffatiT wnrl <7N#®FT (71 W 

fersrft ^ '« j rt«rf? c i Ttif *rwt jp^ #ri 
*m < ifw t Ps w mi m to ffefsr cst*i fasi 
<*& fe’trra wf #rrfe*R i ^ mm 

<7dro ^va d «R! f^i sfl mi fe§# fedTa to* 
'srv# dhtfatt* feffed dfe® i 

fedfcsfe >nl d i ffefa ^ti5 
'®nsrft 5^*1 dfod *tfN dfacs STff^R i ffeffe 

fid CT’Tfk^R (71 ’lfTO‘1 'siprfa'S 

#®T*t *tfaRfa fetfwt^? War® w d%*i w ?tmt 

WW *tf?i‘p5 3 *, 'Sff^s 'Stgsft^ d fewft ^Rftfe 

d i d’®^ ^ <®W 9 f%t 4 i fe^sfft '« 4d ®t*t *tf®rsrf«i 
*T?i«rft mw #d fasf w\ fevto ds i 

#or itr^qot 4tsr d$ « TOdft— dar 
Ff^Pi ut’iOT, cdt®fsTOi ^ to*i *ifWar ¥*r *utc«td- 
Piot cd&M dtror dta*r i ^irfioUlPicn 





c^sf&qsr *r^r? *%i ■*Fw«rtft sr «rt« 

i fsft ^s sr% qf*ic* 4Wi> wn 

c^c^r §*t* bW ^firai ^?1 ^t^r qti erttf 

P^IFR I <*& qffafa ^f f%^ ( decomposed ) 

s^sl $?sfft 's ■ssrsflw ?5 ’srprfr qrft 
c«fc«r • qfts ^ 5 tl ■areitt® ’sw 'srfefw ’tfV'rs 
^511 sftW '9 Wfa *tf% #rt «rfPF I e£)«rsr ^ 
®rtqw ?rtJrfafo*wr wi ^ qc^ 
=n i 

^ITtreWftw (&m srt^ <£ *PF! •tftofa Jfll 
«ft^R?R *Ti I C*C«fOT f fs&KfaHT W®1 *\WR 
qfrftifc§ sfl ^9¥ff® *tfW* TOfT ftfcs 5fj? 

qtare mfa <2tttJ ^ qtr i qittsfflfesr 'sptMw 
q^rfq nt^rrfsqi fsfSr 4*R cfftra 
a ^ ! ®rrfwt^ c*fl TOrt'S 

i 4 r ®f*R f%fe«rt^ 9^% to qtwtw 
^fsrft i?r ana ?9Hl Tf-i ^ fWtql 
%®ri qfeq ct ^«rtw fqitqfr® 

<2tf3F9l qffe #?st5— 2|*tCT ®?q ¥$M 'StPTtt 

■« ^*rwtCT ’ffs c fs ^ <w ^prtpnr qfro «tf* 

^ri «rti>®nr ^ sitc^p i qf^st ssttM qf^s 
^1 SRC«I (Salt) *tf**te #rt <*ttw <W %Pfft 
«if^5 'srarfl $&9l , ®rtc 3 T i ^$»4R «rt^ « 
'sre^sf qtwftq ’Ptsrft* ^K<nr c^pt^r® 





tea - 

urt^, fcltW ^rpT ^tl. 

^ « '»m fare sft^t ^fis ^ i ®fer ^sWfer 
#tWs &mf*R> i 

' f^m 8 ! *rfa 

npil *rfg c^r ftR flR 
»m 'Sfft bflBtfJFF JT5T 'Sttfw® ws 

'Stft^f <SW3 7rfl^5l, ^-ftSR'TSl 

tprffw 1 ®rtfwtwrff%^ ^1%It 

nitrates i ^ ffi&*rtOT<r jtstptst Mtwrs 
w ^Ft’SjR wr #r $vrsf ^f?ral ftfttsR— 

irpF, fete, fe, ^rapr, c¥c*fo*h 
^iirOTft, wfttfr#, cw 'sstfc « ^ 5 tft ^rtcsftt- 
fcrc Rt*i *rt^ i l^tfes 

tfl^s{5 ^11 'STfcg — "A chemist is the most patient 
animal, even the ass not excepted ”. — •$&& 
'SltWtS ^pTf^W srf^ ^¥t5 ^l| CW$ ■®R?W 
jff^sl wfKs *pwr #pj cwi srffifaf *K?Nl*’ 
'*ifislR'® <F^nrtciR, c4® r.4^ 'srftR ^ 5 pf ? i 
f%f%W ,( t srf^fl SSfttg C^FPl •£?*< ^tiprPf | 2tFfg 
^frnri f?t?tEi[*T i 351 ^1 *w*& ^rfprtc^ &?Hc»i3 15 ^ 
fersr ^%i 1%ti^f— ®tPnr <sr w 

TO *f?TCl atOTT CTTft #faf ffafavT I 

; 'rorc to r ^?RHfe ewi anaPR 
.albh #r TO-r-fV ^ f¥ f<F 



fcisrtfsr*, *FSRHf%v ?wtri l 

4 \ ^iRKfe* toi fasrfa* |t?t ^vn QttM, 35 ww 

<9frtfi*R8?fa ^raw* ^«r wfars *tt^r,. w?- 

srl ctPws c#irs i w^M%, 
<i^..*ft'W5l, <£|? SJTtCSWftOT TOT ^ 

%I t ^’Ra CT«ffOT Ts=1>! C#R'ifk*R CT*rtCT 
f%fas CT<PI C*Tt^t offrpR I , 3[*ra* Q frora 
n#W<T ^c«tt ^Tsi gjitfire 

^R?. «|?| *ttC5T3Tt^T ttFfiT 

ftm3 ^<rrc^ orf«nro *rr«3i ?i? i 

qrRsWfTO ^fsr^TOF . ??ra 

■smtfas ^fa?ri fail sttftt jtTOto ^«r?t ?ifrs *ft<o 
3tffTOR I ^trl *)lfPf fs SRf%$,. TRsflFI, ^3R er*f% 

wtft ^Rrfip^.^TCtt ?T%s CTt«t ffPPT I. *3p6 *rt<rffa 
Rf-Taftl yf^rtoni 'sre^ttf f^r, lvr ^trh 
^ fasl zpsn *fwsm ^ ^ 'q frfsr ^«Tffjr -jj^sr 
?rw?Pw sts *cti i ^ fir? fefsR Mtmtm 
*2fC sT^ ffC3T?( fsWTT 'STttrspifl ?t<ri stf%3 I '4 p'5R? 

fM^r fa®'®* '®^[ $ 

?tt%i ®1^T3 *i* *rff?r <rRrfofap feR«i— 'sram^r, 
.yemft, {Azote, ^ Nitrogen) ©% ^H, '«IT!T(tS <2f?fM 
■ .sj#S?l \ <JC#m . ^X’, ’frC 

^T*t1 ^1^1 f^®W I ;'^i 7 TT?f*( < f 



ftrasi, vs, «Ft?r, <3? f% tw#pf f*r«N « *ifwW 
f®rfmw i sprtroni ®tw fare 

^^TPlff»J =rol wferl sotito ^fircl <sfc -stt? 
, rfsf£SfH'5 SFfS5rtfi|t®R I 

^irtcststfa** «*rt fastis f*m *iftw 

OT8S1 4*ftCT *m sfl I W®! 4# fw** s^fRl 

^fasl ^ < 2 RC^ §*PtUTfa S#« I sUtCSttlfora ^rtfa- 
*pspnr ttw^Tt-^TO mi ct etfa^ to^s 

S3 ^5tSt3'« sflOTlCTl SFfiffitfe^ ! f%fa *lfM* slut 
w*n^w a ertftstwt tt^^t 5 ! sts*i, st^-e^^isif® 
m°s WS^Sl 4$ eifoflS *rf?R^I4* 

UTO* I tfrt^iM tl*f M313 *te3 *lfk33 SW <5^*1 

Wj stu? 'ss^rfa "iftore 1%^ fsrcl w *ftsi 
'snrtrtcs »f^ e r® S3 ^sl st^r srfe&ttBrFis * *ifs5 
< 2 tttw 9 t sssl ^tpn « 

^ terawtsor stsi$ *rtf«f® sS3i tire i 
suti'swfe ^>nt wfe %ii «nftcTO?r vt 


* $* •mi Sit, CStS *5 Vlls «W* ^St* ft's ’Rt’TC Nitrogens 

‘’nsteste’ stestferas i stem sms w «rc< *c*rrai’ sfam 
swwm fsste i fa* itePMW ss t$tt*l « tete «it« ^est ’its 
stetwt “wte" s®rl *tsti*-«*i ste fawn. cntnl stwt sis i 
«-*i%5 « ssj sstes— win” at? i Pits* stft 

Nitrogens "SfttfctWte* Si "waste" *fs*te-*’R*««te" 
tefiteteStl 






b-1 

®!^1 <pfsitsf^w»< I 4'«4I>I 4tW 4fetfli£ tf W f4 ,; % 

C*fi ^ff9l ^(k« ntOR ^ I f%ft W 

CT^ TO 4$ C*R F!4^ 

to fo^l 4f?ratfe*rc, ftps f^wfs Wfff 

jrf^'Tsra c^fas ^ ■, fsft 

*sfitt*ra3T m ^ *rf»m ^ to1*i 
4fk®Ri *pt TOr c*n? 2^5 5i¥4 f<grs 

fa? tferft '®f J Tf<fft s l 

^‘trifs 'sits? fats ^ ^irtft Jrtwra ^ 4^^ t 



5f«f | 

*rt^c**i white® i 

'Sltfsf # CT, CT cAf§\ “cwft” *Tl fi%r|sr 
^N®f 'Srsr? <srtrs 'srf’Rt^ ^tftrs fail 'srfpr, ct ?l 
■«t^r 3IC5JT <fPRR vBl^H <rg 

5irt“tc?ra §rt5 #(1 ^sfaT'f, Wfal Fttffat 

wtfinr a jpr c?t§ cflfe C5W ^f? s *rN 

ftt«r ^faonr ^rc^rr <4¥«w eppresf 

sfatm *T5 ^SR <Tfalfs^ #il l>t?1 

?^r 'srH^r o? *tt^ | Rfas *F<fa fa faifa ^fa:® 
*ift<R ? «rf*fa farffi *rr ^1 srtt ^ihr— ' sra 'srpwi- 
filW a Sfft^PC^ tfafsfS ©s#t #R!1 SICT ^faltfa, 

$W* #fa?r «sjw*T w* s^rffat i 

ffau ?tet wR ¥Jt?rfc\5 ^t®u^lc®i © 

^FfasH, €fafa fafat 

’jfafht i9W #ra1 

*rrtfa ^fai ffattfJi i am® fal*k c®w 

<2(fa«fa (genius) wf fa$"f *ffo5 ffal faffal faft^ 
“Genius consists in the capacity of taking unlimited 
pains” 'Ssfa ’tfsafa ^fafa ’sfsfa^ Wl I 

fa$ CT ^ffafa CWI <2|fa®fa 



SfRPR Wfafc® 


> 




' ’ff'SiTl TO stf I ^ I ^8 faf— fal, 'stfa- 
TOjffa— -TOrfw '« b?f%¥ Stfa*lTO *2tM TOfJTOf 

faitw i fafTOroTOTO ^^rtf^rs fas 
ff^fa ^fart faros^ i CTt'f spiro gufa 511 
oftfaire ^TOftTO TOfa ^tTO JpJt'fltra CTO ^TOW ^tw 
fattf <H asfa iHHTfhT ^s?% ?f<11 $ms* ? 

*rttc*F*i wfatc® cttoTO Irog-T 

^■SS’Ttfr *0 5TfW ^Ft’Sffos SffaF ^tOT wt? 4 ! 
^<re i faft fasfflst* TOrft faro ^ #tTO 
to tfTO f*fsl *itterre fafaro m *tqct 
^Sfl 'STl^PR I faTO ^tf’fa 'arUB^arsI (ff3 ctoi 
falCT ib-O sflftTO ■5ir<R^ TO sfaffati^F ffi^l 

TOfa 3f? s i stirtffan life to srttc^r:^ tows 
uQ¥*nfjf <p| iri^r *rfaii TO fare trfan «rtfara ^ftfai i 
wfaro trTOi *rfo*Ero CTO"TO 'srre fa ?fariTO, 
W|5 3M* faatTOI TOtt^ ^ farffesR | TO 5 ? 
*ffar<R W1 fafTO, *l%3 S TOt® *& ^facs 
•fafarffan ■ 

. . .^v«8 $t uv ^TOn toto t^wIpi '.tfePR 
•WfafcS W& fspfl TOFF <*FF5R ^Ffepst 8 wrf** 
orfatw TOrfafaroiF’f fa^s 5 i ^l#f tow 
-tot ^r.^ni #trot >?fTO fan pn? ^ &C5 
' -^TO Tffcfa TOTO srfaws ^TO #F1 I 4^*1 
■ fafpt®! ?F5 bb -•« <sifatTO TOl ^TOt^CS*! 





« 


»• 

%*f, f*i c^ ^ 

«rtw m i srfttws w a erf^st wfN stt 
'*W:*rf®PI1 ?^3l *re»i *s?w 

*r$ ftt?rlf«r5 ^*i i *rfe**i ttfarft is ^ <rfe# 
iw *tf^sl i fastest* ^ 3fafa "^ t 'sfa 
itfas i f%{% faw #rai fsraixfsf « •s^rttfa jtksw® 
"sr^" sr«rw ftstti fast ifac® fa*ifa?tT%! <*rc* 
fiPPT Ttpf§ f$ fafattfa^ *F«lfatt]” 'S “4aRt^tf’tfel1 
fafctfaw” Rtw TO1T “fa^K” artsjT <2Rf 

$RT* 'Sf’R fastOT fvfC¥ Stfa* IRS I 

CT fa®TOT 51 fctt tftfa #R *PJ?5®! #ltfal 

<7& faafFnt *tfau 'ifa ffa'Sft^ srf&Stfal | 

ittciOT* ■« ^fal vrwtm is 

$t*fa arf* •srfti’im ms iww ^mfaffsi i 
'tftlwn sfwj falfai*nm<*w ^JfaftW STOW 
^ljlt^»(W etfaw fa®ifa^ st 5 ^ c^fN 
si 1 !? ^fa« ri ifasi ftutfacii i jpfat«rfam 

is fastfa^ ^1 && fast cifats 

#rfa ww fai =n i xs^R'e *$f® if«rc$fat 
ifafl ^fa?5 *ltBR srtl CT fatfastlBR star f ^ 
Jrtfattm'p? ^utas is fr®tfa*F ^f’stfa \m\ §fws i 
m«pr ^tios artfafatwi ^wtftwR fw^*i ifirafa 
is 5TR1 Wfafafa #rti^ i i«irfai fcstl> appi 





a* 


srefaftfs Tf*lCT?I StSTfeWlWl 

^rferi i 'st^iot* cm <3«r *tfrs fajtficsi- 
?\m srs f«3 , sm fwR faf^R-tu ^«n ^iwt *w 
Jrt i ct iw =rt=ti <ptaw frstfwi*ira ^wmt« 
*m ^1 ^tcRi f<iwt^f*wi?iti:« ?i?tir5 
in ^r ^t<r ^1 4 ^ 1 1 ^i*rtw«i wx 

3t«i1 fcfra <r hot |ifiif5$*R iii 

to* ^1 1 ^Tk vsi^r* * 1 * 5 * 11*1 

*Wt* ^ *sf*51%eR «W**Wi*m 

*t*tF5 ft«tCT?r *f3tfa m«i *;fc*n ®H*rt* ' 
ntc* $t*t* ®i® “stefR 4Cirtto‘iit *r ft ^i^k«»tif 
^ mcm” sti^pf ftaiit^nt stfsli ^kfife^ii i mm 

*i<ira ^ntf to*j ^ iiifj fas ®irci 
TT^W't 1 ! $*1* *iftfa$1 <tf^5 *^C* 1 

CT ft* *^*1 WR1P5 (flipittfil tl^Sl *11*5 ^f?m 
sTOPI Rf\5l stiffs fsBItfeqiT, Q T ft** 

wtuias « *ch ^t**— tNi** ^f& 

***% ft** i wi ^=i®iB§*R?rsr *fcs ***fa frtutw* 
**st #t*i* ***« ftfsss ** sril, <sk ¥ii^trM £*55tft*? 
*&***!* *£** liutf&^Rw sws^nriw 

*fa*1 ft*tft* I *tfj3 Cl5#t « **t*1tfS* ^Wlf**? 

*Sf*% <ifttCT **KW *fas ^tOE *f**1 *t** 

^srrftre* *ot *** T^sra 'ffagt* *ftral *ff*fas i 
, C®€f $<R *1*1 C*®tf*if 'Sltfwtlire ^0 fanfWI'S 





6 * 


3^11 to* f%f=re t 5 ffatrot 

^Ca.*l£3[ fhl £tT%5R '8M %65 $U5 ^jETOS *IOf «T|TSrW 



*rr* sRja* os«r •■ 

*|TO '.^ICT £v5%^l fK |- TtWlW-l^f «W 

fwRf# tfffi*. 







S'ir 

'fcwnr ^ fawffa ®&rt 

ifftl ^Wtfsf^ ’’fft’fl ^feofT I 
f%R \st^t^ CTt^stw sit=r^ 

fif | *&. W OS^t, '*1^#5 (nitrous 

oxide) ?trm #Sl .^ifhFtl ^ i *}U8 0 

‘nrp'T- '®rars #rai 5 fR e n ft*i i f%fs? 

ft®? *tftw b sirtw* f 3 R 1 *ifN 
$ ?tTft fac® sitf^iPR I TOFF ftftf *0 fsfsT Wfa 
*tpssr, ft»g 'srs'ffliTffi $| 3 ft sift sitf?f«j ct, 
ftft <7W 'spraft^tes ^*1 fts^l *ftC5C5H <iR? ffii W 
^5 3tftc® fe®wi *rtft^ *ic* ftft ^T<rft 

^jki ^fts?w— nftar 'To ftpt^ mft *rft i c# 
-BRft 0 *irfa ‘fttt^fl’FF «tTft” srtw ^tftf r 
<s ^5 outers wt 'srtftvtEft *ft c®% ;rft tosrfft* 
*prtw #1 1 wi ^St^R Ttf 5 ! 5 ® 

33 i43t (Count Rumford) #(3t?FF ^ItCT 

*T3^tf) TWif^ ’tfftn* ft^a* tor-- 1 CTtiw fsfsr ft* 
ft* *ft1 fcarfftr *fcwfft ft\^ 3^®R i iv*i *tliw 
f%ft <5%«iT Jtf3tft7 fitpi ( caustic, potash } 
t£l^ CTt®1 ( caustic soda ) JflW #3* 

ftftl #1 Ctt^llsi (potassium) 43t (TTffwt? 
( Sodium ) *t*PF $0 ^ 'stffwft TO* | 

CT^fftftfft ( magnesium ) ctf*?* ( barium ) 
C calciun ) « |*ft3lJt ( strontium ) *ft<F 





1 


*8 

'srfoQ FfPrlS =jvT sftf ^ftPrasfi ^fc^t i f%i ifii? ftitti 
3rt?ti ^istfipF ^rij%ti— cwfe ^rrt*^ ( safety 

lamp ) | WTfl ^fJTtcSPFt^ ?f^ ?tTft 

<Tfat£5 *35»tt5 ^TfC«Tt^ 5^!l ^Tf'-Q^rl ftlPRl* 

%( i cs«t 'Sum ^ etfH 'srffwfa ifppn sift* 
I'lflfr f%^s il^n <2ft«f^l ^f%I 

ftlttfl I 

OSTSfa Tf*5l ^Fftltl '*1^5 ^FTal ft*| | l^Sl 

sftiti mwmm ^ '« ?f^i1 liters i ^rat«t 
« 'srtwfwtir ^rjt® '5f5fit 9 l¥5R:‘t : 3 Tfssti ftcm ^ c*r, 
'ffctll ftsf fsrsf 1^*51 sfft’R I 

'srfflwi oral or IP ff ^ e rm ^i«for fttfwfera 
*fllf3pn& ^TfFTl 3&¥l «rtCTT J =JsO(l CStfltf <Tft 
srl i <sfc *r *}«rf #ji *tt? i <ii^1w 

con cwr ePfcn b#i, ^ffsfwti wm #n «rtc*, 
sr JR ^^rtfwtcr<f '®rf^Rt% 

nM*! caft^iofa s?w 5H 'sra^t’t erftferl c«tc®T i <£&- 
ftOF Tift lift “*W? fwfl” ^ w= 1 f%3 'S® ^1 
fl si sd, «r*f?r ftop wf* 'srfwm <2fi*i 

'srt<FW ^ «rt^9i *f?rai (M i ¥itifre 

MTfttfft <3PHR\n iftU «^ROT 05% vffa 'Sttft^n 
'Stwftltlfl 4^*'®i 2(1*1 ifsCM | 5FC1 SPOT CS^tl 
fcisstfw ?rfi*f 'ttsts sow wfftos ®rfftl®r i safts 
'8Ttl $1% ®Ttf5R *(1 I CW iftH ftft 



srfe^i writ's 


st 

TO ^tf^n 'srfs fftTOts fwtc=r?r <rol ^fk® «itfk*rc 

liTO #T5 (Til trait tNj #srl 

tt^i i 

<STO Wi «t^r f^i 

CT, fsfa <S«®T^ TfTO War <!& f*tf*R *T<[5 ¥%!« 8^ 
TO • SiTCJ# ^ ftltS ^C® <ltfe 'STt^l^f TO 

^sl 'sftis *rfk®Jn TOft fircw?r TOl%Jfl,TOf?r 
TOt *R$ ^ TO! Tf ®1 $fkrfa *HJ5 fesW | fsfs? cq| 
TO! Tf®1 CTO 3TO ftm *ltf%T55f Wl, 

TOtw* *rnm k®ti f%f*nrl ««? ^ftf#® 
fikrs ' 5 r{^'fi ^fijc®»( i 

%hw* ^ ’stdfas TOft fkksr fwwfr 
f*tTOfa% c*tt #n ®TO ’l?! fcrft fkwa »rfCT 
*3% ^r^rl tpiro i f^ t^cn to TOrl f%f5r 
Offtt® *rfe®W CT tfSTif ftTOtkifa to fkrftwfjr war 
ws$\ to ’tt^TO 4 »r TO TOl TO wl i w®^ <ro 
^5 Vfpm ^fk*R CT CTO ^51 ^ ?$fkr 
*P5 9 tf*f®JT $ l ^fks^ ^ 1 tf3^ f%f^ <TO CTOTtlS 
TO? faTO frnstfkp *rTO TOtf^TOcwtTO 
TOw fwfae#?! ^Ftfw TOt? TOW ^f?rat 
N5«rhr to% ww trotfw *isr ftfkrtfe^R i *r®1- 
•*lf% sTOft tro fw TO ^5* fwroi 

<fTO f%fw TOW TO crsttw TOttfw *W ftfk® 

TO i — "<s^ tot tow ^ 



•ffiraiM « fastis c»Rl ▼first* 4® <m®t *$ri 
$(t*j ct *tr*PT ®<t ▼firsl ^rfs srs#t csstop 
*iar ftPmt? i ^w* J rf?r e n ®?fkt%j « ▼w* fksnr 
▼*£ % « ▼ttfkrstttf’ « fasffipH«i wfra « sr^rf® 5 1 
^ *if* 'srfft fafkrfa ct *rf? ^fkl ** ®r*i ^r 
f®ft 'W?' mkS stwt f»9l 'SfWlT sTOtfl • <£! 
▼fk** I TOW *Pf '§t*t* Wf®1 CT *rf®H ftfififi %1- 
®t?f 8 *ffrt^l 1 fkrfa r C 5 ®t STtStt®* *t®T*tfit 
*rfk* fjrofc ’itkrt%*Hi c®®t ^®rw 
*i3r<rtfsr 03**1 w^sr i 

'srf*tft 'srWu ^*t* fkiw* ct 3*t*l ffitc^r ®T^fos 
▼tfs ▼tt'ft *pnl <*▼ ■srtft $stt® ▼W*!* 

'srfst?, 3f® « sicirtfkw ’R®t* *ffew 

nferff^ i 'aftft ▼art® tot® ®tfe* ®tk®f§ <*▼ tot 
W k® *Wf «rts*fft sfa i fafirai *rffk*r ▼tk* 
w«rc ▼tst* J #s srw® ®fk® *itfk?R i ▼tfir 
WrfaJ ▼t’Rt* ^Pt* kk® *itfk?t ▼ftfa® #r i 
^f® ®w?ft — pkpt os®t i 

osifa ^stw *pjt®ft®* ▼Ht* ®*t* #1 
<«▼ fkw wit® wfkt® <fpR to wtl* 

Tf^artw carter k? t* «!▼ *ltk*w i wwl tforfflar 4W- 
<§®j % $tk® k® (2 f f rt^ k^ifl c^ i 





i 

tj*ral otc*r ; ct &?1 e^ffa pif«ra — -?iot 
m*R *ttf *ttfa 'srfw, 

•rl #rl «tlw ^ m tr$t<r s^cs *itt<r i f$fa 

iffesn ^1?t<r f^fspS <2ff3 3?^rt 

sn^af & ■‘wrsr m «rtf ?*c®wi ^ 

^tWr W3*\ t^Sj^lOTT nftFW'W’CTT wfs 
ftsfaftrs <2Tsftf& #rai 
«rfC5- “>ft? ?fr#T c^it NH5$*fCT3 srt^?i- 

c$$ a f%H ^rfs^i Jrafa *rl!?rft^t, ftfa 
C*1OT *l*f Si?«l W3 tw I &1«f ?fl!f 

¥itstra i wt *rt^t ^<r, 

wsH^g, etwfM <w ^jsrtsi ^fenrl c^t«f 
p i fair* c*r *H *tfir5it«t ^f<Rt* *m ct 
•tlftwr tft CTt wsefc v* ^ftc® ^ i 
■®rs<^ ftfrF® ct =)t5 ^ fsigr< aw<r 

’ITT C*lt C« ®CT fafS 5 I” 

“?rt?% «mi ^ faf^f% r 4^f— ?-7t3tre ^-sfffif 

FT%tflWSJ *lttl*WI f%fa *iT6*t 

fnftu^rew n^»i ^riUB^iCT *nr ertet j^?r 

< sr % <*itf%^ 5rarfe*ft5*rn w« | 

$fcc*t*t-5PM I 

WfttFS <5|}fi$ : faei* ^1 ^*5 

®rt%5R i c^tf <4 ?m ^cSIcsr aFPrft® ^tw. 



®91h*f thwiw *urtsf *#91 *tfw ^refesw i 
^ 'srfrH«rfj? ^5 ?ia ?il§fi fm ■«srt«Frw j&ht* 
TOfoHl, • 4TO3T (^tf *rtHttfS5* ^991 ^t'OTlCS 

<?Pf ^n 9t3 CT fefsj Wfflroi W5t* &TSf H"3< 
fn^-T ^rfinrffe’iH I ^Rsrvttw ^f’eftwh 

*i%tn ^91 <s^feptw ntf *foi *tfw 

<sn°, corn's **t fa^ni ^sstre m ^ 

WfttflS t? 5f ®^ 51 « $t*i? 

JRt«f1 9?f99tfe*IH I 

ilriO Ifllw c^ft ^C9t*f 3HM Hf?<<5 #Tt9 ^5t 
*fac*w ^ ?it^tC5W hw «it?ri 9l^9t<r <2j'St^ h^cth I 
ntnl wfa <2f*rtH sratn nf^® HWwtm 

wtchi, ^tftuni Tt<fi«2f c ti^ 1*w ^ftwnr ■sfiqi, 

$1*tW* fWtHWsf ‘SEW <2BJ* ^f99l| 'SCTt?! Wt9t05 
Stf^Ua *itf9CTH Hi I ’JOT *lttfr faltfWl H"*f< 
S9 Hi, ^ f fl^Hf *lfiF5Jt’t 

9FfiFrt9 HTO t^9lt*m «WfTO«im 

f^BtHt’ItGT 9RST HVPI ^Ftw T%l f»W *Plt3 9rf?ffl 
«ftwHi *rcs5* CT*tf*tnr wt 

npf^Hitsr ^itt nil i 'tf^tt'Tsr 4<t?. ^t%«t e ri%^ 

^hh , ®rt^% ■(%, ^1 ^§BtHT9 '8Jta?, 
ct s®t?t«f 'srif^l f»wf « sffa ^ich ^arlfra 

hi ^91 ttfaps ’Tftsr Hi i ^ *rfaic®* ^rat*f 
3*1 <%W5 faiFDT ^ ^fwrf|«1 1 



as 

jpw *Tif?r«T i csfr* *(& 

$tm *ift, writes s r$r ^«tl fjtn } 

f%^5 C*ft ^oe 'jjajtB Rl»t Wt%?1 '•l^ll^'O ^t*l I 

■¥Jf^tC5?t Cvsifa ^n fw;®T, fal 

3J& f«F Hi ?tS?tCs 'SffHWtHW 'ftfsHT *Ft«f8 

<Ff<rca #51 ?-ngira #nrf*t 3H e l*Ftt®l 
<mifH <wm ^t'«f®J ftftn <tff«IF5H I 

<rtd wri ^ ct Sttr* *ct 

f^rst^ ^r.«m t* Hit i i%*!T52 csit'ift $ttt* 
$*f* OT<ft#T<T tfCfPF HtHt?Pf % 
fn^s 5 ?f#fsr cbIi ^fsran i fsfn <$ h^h? h? ^f?ral 
CT® wnwfa ^SotIpi hihI ctr*MH s dstfnm 
HWV<ft<( HtH^ <8t$f$ '8 fetH HTOi 

W«R ®tH «|fe ^T% s JR< #?ffe®W I <2WP| 3Ftm 
*IJtf*H H*IPF ^Pi<F WtHf Hft5 

HW* 3? I 4W fr<R Ri{fw<f, fe 5 # s 
OTSPI HTtfaf® “Rtai%l” HJ-RHF dim ’fffd c\5%¥ 
elites Rfaftfe^iHi csit *Btf?rPT ^tl *&rt^3*- 

'isft *lfW ^fdlfe^W I fsH HtH 'Hfarff# 

^fi to t^t HT^n ^feni $mw* 

*[t#f *fW® SR fR RH’tH *pfe3*§*f*fol1 

#k 1 ?i«3i #stf#n *wot h*c* 

*1$fe?R, CH*flH #S® OTH'Sl Hi3f1 I C®ftH«tP5 

5 5 IH%I 'Sfst'SsJ (Current electricity) < 5Ttf#l3l 





'8. ■ 'o'lfa; (Volta) J#5 ^TtOTS #1 \ 

•ffctfGi 'arm m^SR C2& fasrtfiW fvS®Tt mfes* (Dc 
La Rive) Jjf|a WMCS* ^ 1 faft WRISS* 

wm m*. < Wfit ct f^r c®it « 

fimtss ^srtrel tmm ^trr/s f^ra*! ^fro ’tt^caR i 

c sst ml ftw ■5f* c i ^fks nl, ^ph 

wmtra cfm trnrn irem 

's'W #mm *[f|® >a^w fsfa 'artefacts 
*ttmsr Jfl i fs-ni mtl* ^1 ^3<m gtft'o ^?l #rc®rc 
'arfsrn;^ mw? c*tre<r ’fiw.# i0 c*tw 
ftcs aim” i wmtre *at CTteg wrs ft?<5 
^r JTtt, $W* ’if* TRWt’R fsfc ^ ^fWlfe*R 1 
&5?PFfc*l f%art ^ttr.o3 ^Itn^ WPlttfS fsifoltfe’W 
"«lt*Rm f*t®m fitfa ¥ 5 ® 'Sftfi? I TO csiWstCS, 
4<u *iet feSnra ■artsrtw ^vrrfcs msrc fa Jiitfas 
*f%I rnff^RtfesR* i 

OTPT31 #T5 csf)- WI w* ^*lfa® 

?I??R I mtw Wfatt® *jfasm sfftfafaa (Gallelio) 

<?rfot*R| ml ^5 TOR 
totWPR '®twpr's% J#? 
<Rf%5 5ftF5l ^t*R 1 atJtftfas fostfaF 

upsrn >2t5tc?nr mi rnfaftR arfrorc fatf^s^tfaro 
fa® ^%at«l 1%WW<T 5R <[fare *itf?rai <§fam 
SjFfcw =w, «sfa wf «wl ?tf«Rrt^ t 



slices wtett® 


Vo> 

(srrt, <*& sterets 'srfssites ^f^rai swi «ls 
s*tcs %sf3® sltss i cssis sic® <^sssss* cwtesl 

f«gte?tfS StS* 'SffCSStete Hs ^fsCS CSCSS I Stefs 

scs Ht^t stewffi sttesi ’isste c^cj^stis ^fe®R ; 
S«rt &C5 StSl C?»t 3S«t ^tesl «[KtCSf ^fetS 
stts Issog <2T®its#( ^fscss i 

wtstre tetesi 'stfart <srteTs m*\ Isjili^'cs ^fw 
s?tere sttecss i $rste tewtw c^ffs ste® stre 
s?sts 5Ftw ^fsc® ^fsc® apes arcs cssfs site >.m\f*& 

fists 'WtS'tWl 'SICS '®tets SCS SrffsICS Stfs(S I 
sister m> st® si sics stssts ’is 3 ? te ss 
Si— '®tl CSTS 'SteStCSS w stss, tetst^ts w stssts, 
fscs^scsfs W StSfSa, SttreCSS '3f tesls, 'STfS 
STfStCM '3<F C\5»T | <iWS sit® SStetCSS (ISStfSSF 

Itss 'sirsig sts i >b-i® ^sitc 5 ? it| srhptfr fsfs 
“tell tessrtef its” cststlfSc® #tsfsf fa®tfs^ 
w®i ofs i >1 s^sst 'stste 'St’is cshs^ Issrtfs^ 
*2tef <2Wf*P5 S? I aT3S*1 'STfSSl SStetSBS- <2|f%«1 
flutes sfcs ftcs fwte'Sftft ststtes ®tstel sties 
tests I : ttets h^tfs^ SCWte SfSfsK SfS5S .tell 
tfste ^«tl c*ts te tes i " ■ • 



fafii Wre i 

(Liquefaction of gases) 

wfifta iiiRtti HMifti 5, s a ■ fe*F i- 

*jlH HTl itfftl Cl !>tr^ H? 8 ! #t5tl (2t«R (tisstfrir 
itnH <2t 5 Ftf i ro 51 i «mife 33 j^uh^ ,%5tt3 
WFtttWtWf 1 ® J>t«|5 <iwf5 SRHl HHlftl 5 fltSlItll 

l 5 ®! iflfll •Str'S M H®! 5^C3 ^V? « Tit 5 ! 

3H®— >a| 6tf% ivrci— wtiics iitfHiHft otfaft 
(Rstfsp? ^t^Ffxf l^jlTf¥E®R | frl r.l trs*[ 
ICHltl ?Itl1t3 f6<TO% 5511 ftltUR 
3t5l 3*Ra 'Hw 51 srf?! I 

RCltl* *5!*! Hll ( liquid air ) ml 'sfiH Hfotl 5 ! 1 
4ltR RRH OTKW <$*Ra 31®l Hi. Clf*T J!#, frl 
fl®lt?:3 31®! HI, fWtHHl 11C5 Clt3*[ CH3®1 W 
^1 1 HHll itl^P tl <R% 5t3 ( pressure ) fit®! a 
<2ttI-?«« fsffitUS Mai Ifflt®! HI. TOW 31*1 #T| 
Hi l % 5 l 43 Mai ti 41 c?-lM Ht3 ’(fat®! 5ft3 c?tH 
I l-JtHl3 'SR® 31®I Hi, Rtfwll miR Ht, fa* 
^5ti i2t^3«2iH^l 3H 3’R ifall flH ftittIR I 

HHfalHlHH 31®! ifaltl ’IH atflHl HtlR ! 
iW« llttlf <nt faltl ^1511 >311 >311; OTtfas 51 l 
^5tt3 CStftR HW Ulltl 5 31®[ ifalll <3fsF11 lf<3 
51 1 f3t®! <$Hft #tWC®II 41 1! HS Infill 315113 GStflR 



) 


WfatC® 


"yoO: 


(chlorine hydrate) irfW mi ^%1 
*tOT ^ ^ti5 m fffWl%8Rl *ICTCTf’fi?P5 

cf tfaar %, <fat ^ m <m §§tn «2rrft « 

'«m \»ff5 W*F it«1 ^fafTS sjtf’K'R I ’ftfaf’F'l *ioj 
c«ffae*R cj, ^rtf«i trfa^Fti % 't&m sp© wi wfa 
§fafa 3«ffafa sms <ii*«R irfafafa? 
mtf*f *i?tfa : t ^Ffattfe»R, fai wfatre <at m*\ *t*rtc<^r 
wr *ro* 'src^fffas ^fasffaow i fafa *iftafa ?fai 

fa* TOR CT, lilt ©<R *HrH ©3#l?s <3Ftf?R 5tTfa fas! 

'®rr^ fa$t src* i <*itf *f nfWs fsfa affairs *ittc*R ct 
refas suttof ©?t%$r5 ^fa^rfa w® ^tfe etwfaR 
— (i ) 'srsrfa’F m ■« (?) *t©jf«pF i ?re 
fa©<t GFtfiR sitc®i> §§# t's^rm jpra <sww GFtf?R 
Sfjfa ffa, fa 5 ! §?l ^1% ^tcs Jfl *ffatl ^©t <2(f3 
5t*t fcvtttfa tot <w ffal jf'si TSft §n ©^ 
'Sft’Fttff ’tfa'TS ^t?l «rtFF i 

3RJI o'ltf’l §nfH , f§fa Alfa'S TOPF^ft 5fTfa S**l 
^fa?fl CTOR — fafaWfa '5tt^prt^5 N (Sulphur dioxide) 
•SRtfaral, (Ammonia) JfttltCTttSR (Cyanogen) <2T*f§ | 
faf^Ffa ’TCU WfatC® ^{6 C$fS *ir*T5 JTf^tCT 5H 
iff totci *tffs »ki « '*rart® anif^it^l 

%5®T5l ffa ?Ffa?1 ftfatfsw iflfaiS iflfa ( Carbonic 
acid gas ), ftttfS tQFtfW <4fa5 *fjfa ( Hydrocloric 
acid gas ) « fftSfaifafa ’Ufa ( nitrous oxide ) 



■>*8 fasrfftr 

'eftfoso TO ^C*R | <4|fW 'C 5 ^ Sfsrcs 

STTpra <£ff$. ?tJt^ wffisR S1R31 <2ftS 
^*! I XWI fufe ’iTt 1 !— ^isf, 

<R^t*C Tf#T 5R<pt^5 v ( Carbon monoxide ), JTR 7 
^ITf’T (marsh gas) R^Tf^S: (nitric oxide) t 

faR ’tflS CW& t*i\ ^C5^1§ ?iTfW 

*PPT ^ ^ “fs^ft Mlt 5 ?” (permanent 

gas ) Hftsf #5 I « WfaftvS <*itW 

^f?nrrfe:®H ntw ^5t^ ?Rtf« ^¥tO? I 4*R Fi^ 
8 ^1 fT% ^ ’IS TOlf^l^FS 

<Sf?tW<T >It?fOT “fF^ttt ^TpTsfas ^J\T% i 

frfc§, TOitf^tfe, curing, csnrurts, ftro, 

ffipR <2t|f% tSTfa; Wffit, '8 'STfOT^^FR '*(R1?lfa*F- 
«im #R*rrf% r,58t? 3?m 


C^f®=T I 

■ ^Jtirfl^ «! 1 T^^— C^R . (ben- 
zene) i • “c'TfaCT^ 5 |jt>r ?(gl bs®! 3^5121^5 

itflTf *tfW f®f% *HFt«f 'srtfwfa ^fel- 

:.fe»RI. -3IS3W- ^rtiR WtCTU CT:^ <7jf55R 

•$$C 5 1 m (organic) iRtSW*; < 4 W ^ f^StW *?f 
(^ItEg; . *T<F# . ?tt*T ^ IR% 3^C3 *PK<tf &R 



5 F!t?llre *° 4 

i ^WOf *^tw ^1*1 
<2t^f% 's ftfinf wfa c 5 ! *ns *r$ 3? nts?i 

^ <?tfiR stcs ^feats <sra^ i 



srf^si ¥rt?ilra i 


^ <2TO5f 4^1 ~<£^[<r %C?K i2fC3tSR TO *fW®fiE t 
•JFTf^S W C.^tf^-T «?f* MTt 5 ^ '^^5 
;<5«pr vStst* c^t* c^1^« vt tlsir? f*»m "to 
^im <jfa% fV fc*raf* r G *lc# ’jf'itra c*1to 



^3*t3 3l, sftfts To 3I <F<rl %f53 3E? 1”‘ <l»i*f ■ 

tfRt- 4338 'srwre* 31:3 ’©fore ■ p fts?rl 3t* i '3rc3E*F3 

« 

fottt a ftsi 33133, 3«rttff3®i ^f?r% »ftc5r 
C*t3 «int3R 3tt, 33$ «t?i 3f5,.3tii>, ft^l, 

%% ?15, .’ms? <2fffs “5tf3t5f%” 531 3t*tt5 >sm?t 
&*W *3 'sr^tw celt 3*3i i 

f<wts ■sitPiTl^R £<rsrtfa*p 3Ft?pi3 ufof3 <2twt3 

3fes3 “c\u\ 3t^3 33331 fa ®H» f %f3l 43i3 
•SRI 3FC33 $t?f3l ^KI3l 3t3 Cl ft©* 33T33 31 3?ftfwf3 
31 ^c*i 3*3 "'snsrtsRft” 5E3J3 
^tfaFtOW 'STffat *Sf33l % 31 1 fa®Tf3* *£3331 
'STOffr ft*t3 313313 3s 1 *Tt33< 313331 ^ftfft 

C*f3 *11*? 'Stfftw fa 31— m ft*1 *T33l3 <51333 
fc3»tf3t*3 3tf I fa* 4*31 *3133 3tftT5 ^C3 C3 £3®tft- 
C*3 &13 <8133 ”>2njfw%” 5C3T3 fevlfo 

ft«3 *ftC3C5 I *Tt3ttf5 333 -ifajjfa <333 GFtft3 <St$ 
^3tfe33 <833 fa fsft '5tf33tfe33 C3 9 l33l't *1E3 
$M3 '2RT5 <333 C5F1T33 “Is 3$3 C3T33 *t<3 3ftt<S 
313*3 S$C3? 33131^3 *338 CfftuS *!tf 3tt 

C3 $1*13 «rtf3f8 C3T®3 *tCs $t*(3 ®ft333?%33t 
ftfa* 3t<3 3s “TS «2J*t3 3* <21*5 *ftt3 I 3Tf3tra3 
*^fa* upwii mi *f33l c* 3T3S5 nif*$ C3 
$|TO f Ft3 ?3W3 - fttH T3S(I3 .4*15 ■ 3331 3F«*4t3 

f33ftt. *ftt3 ? • • ■ ■ 



. ipjtiitrai 

faps. «rtf5nrta I 

, srfa a Jrsjsffics «£W>1 <2r«rt5r »tfw*f iW? 
^fk®c?, sjsi® ?[f%pfHcei^ ^ttf *Rrtsnr 

^f?rai ^ ®f%< *f=ra^ fsr »w” *it<n fetftrsts, 

Sftfes?, §Wtfr Ft®rt^T5?, w ^ Wff? 
^ttrscf— ftf®¥ srftr/nt <5® *F[re *rr*lt^T?r 
« JPR ftsrffiFF 'srtft^ PfflOFf 

TOT srfe’F®! WftftM ^rtsr t5 I 
life jw*i fcrarfw ^ sjfi s ^3r«f5t 'srtfwfa 

^f?I11 %ft^— ^TffatOTit fosrffsPW 
jpr ^ ^ar ^TtwtitfT ^® faf&3i ^ 

fiHt'l ^faffKWJT I w fasifs^' ^tt^TOtfe 5^- 
TffwW hwfw ^rWtfa® ^ C*HCT ^1$®^ 
^fk^R $<Plt 'srf’Rfifl TprfaWft *!tk*R 

wr^tcvsc^ "srai ^fk*rc — *® 
fkftwti ^ ’sarefa ^fkl fail <*mtm ws- 

feiffpnr frit* ^fari farfc^i i 

Wt*tt® *tR ffSfat ^taf ^fa^fesR, ®«R ^t®| 
f$fa *lfN1 ^fk®^ I Jit'S «T9 fSl « Jft®- 

<ttfa «rt«*itt qfri ^ fas wq 

fall fafa ®«1>t* frstjfw ^ ( Voltaic pile ) <SWS 
srfflfat *tffal I WI ^jfcf&frnR <75S5t3T 
3#3 faft *lfW *fal1 *ITOi *$faf 



^fwrel I ORsrf^JV -w« '‘Ttwtwl 

♦ro? #iott <*ra*tar sits wi #ti fcSstfsq i 
fctgrfs^ *m 'sttf^rcss *ff?w fas ^t*i <mtfsj 
’SSS? ^ F ftfaa *S, 4<ttCT ■srtst^l faw 

'*rtOT|WI <Ff<j5* srfar i 


's prow fa$r«. i 

(Induction.) 

fa^KS J^rensitfl <71 4¥I>1 *1R2 >WR RR5 St^l 
WtSRSit ’JtfRt Rtfafa ^tlVl I ^1$ '« ^stf*HT* 
<5(W¥ *RfI’f1 ^fa*1 RSR ■« £WFS Siwr <71 ^ W 

'Bills ^ fp ^ifanfe^R i wi<trs?i <jp6 ®rfal fis«i 

<7t ^\ ^ stsrR stw ot? straw 

fasW afs^ i2Rt? (electric current) 51*Rl spfa*i C*fefi> 
JjWiTF ’tfalS 5RI CTtifin «2RR»I^ StsrtW 

Straw faw§3 'em m$ SMS T 5fC?T ftSR <2Hf? ^VTffR 
m] w Ht spjtwtts stwit wfffl wfas erffaraw i 
^ ^fciraf wffaraw WWI 4 fww >StW Wlwffa ®1S3I 
fwWW tFJtWRS ' 5 Tf fWtW wfw?| V.¥PtWffa»H I •■ ■■< 

■ smi .WtWfcS <7mW ^aR ffWi«F5R aRR SfW 
«F§1$51 ^StW Sts 4W&I C^sr (cqil)- <5fS$ 

wfwrast-i. straw ^tfS Rra sfs^ «SRt? 5t®Rt ?fw*dw.®rat 

<3W$ CWttWW (electric cell) ?ifa$ fS 5 ' sgfwwl 



srfsrw i vo& 

i «jt#P **t* wi5 ®ttw 

cfa an* $& V ^ 

^jg?f (galvanometer) *ITTO ffE®R I W 

,^Ict<( JHHT Cflfc <2Rt? Ffattfl fasR 

^fij C^OT fTO* fW^ta fwW «Wfi> 

i2t^t5, C’t®! I '®rt^t^T fssWfsT (RZ£W 

■ *\*fotl ffa®R ® 9 R9 ^tf?Wfa C^Wrf T»~5^T fwfl 
■®!t^ 4*15 ®f?*. <2Rt? I iRtWf® <2Rt* 

am tfRiapr ft*tfr§ fiwi f^-ife*ifwm to* 

C^[?*f5tt<(stW 5|f5<J ! 2f3t5W fW 5t5l ’IW I 

(afcnf TOT fa CT TO ®t* t%1 ®l 1MN 

^ am ^ sw* **, fa CT? Ttr?wtw 
<&a ^wwt* fevm ?t«d «itw, f5ps f«wr® pifero 
3jjf(T '3fcif^«t *ff5ra1 <2f<rtf era® *rtw ®w ®Tfew 

rIct <sprt^ ro*i *rt i 

\ | ^tfton to m <*wft cafcr era® 

?Flll5l ®tFtiT f®a® <W«Tfa1 gWPTffl efcW ^t^SlfTOR I 

^ mn toi^i ’flar wfe fim «Rrt <r§ct «Rtfro 
CWf*It® *ffe*R I TO^H gW fasw fw M ®®**t 
(TFR^ «SRt^ *lfa® 5§*I 31 I '®lWl W3 gWWfflW 
'gfart nssi #i ®*R^ fw «rt* ‘wti* 
erats erctft® #r i «4&*c*i fasrc * 
^sCfi* TOt^.ftSN et*Tft ^WtW ’ffa® wf 1 
^Itfl ^TlC® ’ft* ?rl. 1 



1*0 




c? ^ fR ^<r <Ftfi TOf, <?&erar 

’irttw gsm 35 w$ ^§? fau? «rtw i f%fa «tf 3 t»R 

C3 333 5Tfsrra*} $>33* ?§S5 f^R &!*I3 ?3, ^«R 
vfiftt ?^5^ 31 <7R f~3^R fcvfl ?^t3 31 f C3?Sraf 
1%f3 4^fel ! $t3t3 <5ft33 C383 jj3#l3 ^53^33 (mag- 
netic dip) CTS3 3tf~33l f3l$P5 *rtf?|CT3 | f3^I3- 

ifiPlfinm 3013 3l?tt3F OTf3S© 31^133 C3 C383ft 
331^313 30? 30? -StCW 5 ? 3tE3^ <433^1 f3$R <2I3t? C38CT3 
3C3J <2(3t^5 3^31 3l?0slf | 

5^< I 3Tf3Ttf5 <®It3’« C3313013 C3 C3R3 43*fel '$% 
<2f3t? f33I>3# «1*I3 «*wft , <5t3t3 35113 <331? *?& 

iffaus ntC3 43^ 31?, C3 '$U33 T^s3 1331 C3§ <2!3t? 
3%l 3t^$C5 C3^ <5ft3t43S3t3 «jf33T3 333 'Q 43F313 
f?3T3 333 5$fi> ^5% i2f3tC?3 a ?fc 3Ff33l «TtOF | <i& 

<2f3tt?3 3t3 fffOR *^|1 (extra current ) | 

3 s It3lTO3 ^ 333 ^Itf33tC33 3C3 f3$R3RC33 3W- 
3jf®I ^33 ^3t3 ^tf33 ?t3 I $T?13 ^ f3$ROFtt33 
(electric cell) 3t3t^ f3SjR #3, fal G\$ 3^3 

C¥ft3 C3 3fH3t3 Jj3T333 3J3^ f$S, C3^©f*l fcpFSFR 
33 C¥f®!3l CW'83l ??« 3f®I3l f3ST3ffl33 '®T$I^ 3?H ■ fs>3 I 
33131053 ^ 33F3 ' 5 Ttfwf3£¥ 33 ■^ a f 3f?3l 
<!?«, vg#TtE3l «Fgf% f3$RS?3t33 35 f3f¥$ ?^3tt5 43t 
uq^ 3^3 35W1 5 ® f3^I053 3t?tOT '®TtOTf^ ^3C1C5, 3t3l 
^f3U^5, |t3 « ^3 5f*IW«5 1 



TfrtufaF fatsupt* fisro i 

* 

(Law of Electrolysis.) 

faisRsw m ^wafa^ facaat'R * s t*«< si 'srfcf '®t^l 

WT?rtTO ^rtfafs ^atfa®n 'ibvo sfltt 5 ? fawR 
i£Rt JTfJPF 5? Sfal 

fafal ^faal %«Tfa •« '8RWR aifa <at« ^atfe®R I 
^«n CT CvS-ft <©t?«,<2RttSa ff^t ^#F, 

<?rtei ’s srt^pF ; ff¥ a'faia fata! aFfaal sti5 
^ *rt^ 'srtfwfa ^faatfe*re i wfatra srprffasr 
afatafa^ ;wtar<t fa»?t 'sfatercte (,m<\ ^fam fafaq 
*Nffapfa nw *tfa?f c rtw faTI 5 ! (quantitative 

law) 'arfaffa asfaat%.*rc i fafa orat^R ca wiforM 
stal •> «ta wr* aftsfa, v ■sta Rsarfa, 
«r« -St?! GFrfaJT, >•«■« »t*f %PF, 'Sta (fall's 

'M-'S ^t?t =?< ^ ?«<I1 aft I <i)*R m\ ft ^ 

\r rp?r «<•« gi#r, >•«■« «ta %ff «t?f% 
csttfa^ *nrt< > 'sawa ^rartFR at? 3 aatafa^sfta 
?$a1 ®lft¥ I <$* aftftfa^ W|t*R •'88RPF' 

’SSR” (equivalent weight) aCT I C#3rW ¥TfatC5 $ftft 

faaa faifafa ; $^faf , m^fac®R— ' "Wfaaft ^fevsftft 
fafast catfaa? ^tes ■ “*ar 'sawa* ^ <wi< fatal ^faal 
«ttw - | CTfal ftfas Wfa ' 5 rt^fa«l r < 2 tfaF 5 l fa^fc®* 

ataftfa* faow affaaft »Rsfa fei* fr&r m i 





'i'* 


'S | 

(Paramagnetism - and diamagnetism.) 

arfatrea 4i*i3 fafal ^ iiia^ra gwa « 
<51511*11 Mrs* lltt’f Vitale® OT*ftk®R ca ata% 
mi italia 5 ata*a atal m Rtfl (attracted) ia, 31 sa 
frotf^'s ( repelled ) 5 <! | fsfa l*§a ll?f <3 atafla 

<s$ fsfsr era*ta mi ^aaf? *r?M i*fiat%5R i f%fa 
of*rfe*w ca at* aa^a atar wV, faca*?i, ca* tat'fc, 
aititfaw, mffctfsi >2r?f% at* 5iwrila <sat fsi, feu, 
*ttatr, afaa*, caKr, ara, m «t?fs at* *111511* srfata i 
at* fm faaFaras wsm atataa 5fr.a*a atal 'srtf I 51— 
wm? <2ra*tcaa fMw, Mt*rl, outfit, f a^ata, a*t$a 
FFri ^sitf? 4it faiftfa® ^ar^fa atataa 5am atai 

faatfss (repelled) 51— a$fl*fa, t|5, fsfl, lft>, ^ 

Wtfa i Frtatrs 'lift mi *#ai *tffai a*faai cafare 
atlror ca a^wsfa srtua ©% ia (solution) gaaiw, 

an— c*k 'Q caiai*r 5 at*a calftFiai i <sm fwca* m, 
a<F, M, 3al, i atf*fa, te®i,^rta «t*Fa m*\ awff *111511*- 
«?tf|i i ^tita *ta fsfi ata% awtctfa 511*1 11 *111511*1 
w? afW Ffati etp ^c«r 1 fafa cifara *rfe®R 
ca atfca 5rfwl 5icFa afal arstta fF 5 tf¥$ s^al 
5i:Fa>2tf^'®itfl ii 1 itafti scaia.- 
51^1 al aat^Ftia an Rtfwfa Ffaal artatre 



iV» 


^ f^t?ttcw=T i s^ros* 

w j^ttow 51^ ff% ^5i «rtre #rat ^it^R'S 
>st5t?r i 4t w* 5rt=rrf%«( *ffWt 

*fffatf 5 *l®i #ral ’tftra <2t?ft 

TOR | 

, ®rt?rs topf difeR? ^sfi 

•• 

5tf[C5 ; ^tW»C5 (TTSfa i^l I 9tT?fW 4$ 

firS^i f»» cTOr-s ^wld^F <5^'8T% 'srtfwft 
failttfR fa 1\ TOTO>9 faw I fafa fat?? <fl¥*ltfa 
<rt®l forrtfa ^fwtfrorc 4i% c*fa «rfafa w a faror 

t/FR'S iSt^t^Rl TOT ??-5 TRi falfafl 9tfrC3H I 
fafa JjTO ^WtfaTOF <£W«Ttfa CTflfafa srtfros 
’Rtipf fwm %tl?af I trtc s T?fa«fi TOR? TOfCW I 
s$fa 4i^\ ftrot *rfM 9sfa<rfa *<H TOt^fas #r, 
?C5 xm fat? ftfart sri ufafa w ?farai 
^ I <*PF*ttfa «TfS| «ITfat*I CW ??T 

5$TOT JfSt^l «ttt* JTl i 

#ftfa f*PFt^sF C®»fa ?fas $fcfa TCft ^CT? *FfTO5 
fa®M Wfatt® dstfa?? TTfal Tat «trffa r?#? 
*fat$%«R ®®t C®if tfttlT tffa EFF OTfTOs srffTOR | 
41*1 <2ftT(t *|fe® CfTt <It<T — fiTTOl 'SlfTOiJ CT*t 1SF51 
«TtlT, TOT 9*R i*(fasM1% fail % Sffastl W ^19 
^91 ttfa ®«R WT *Tft fttTOT <2tfa ^Sfa 
<HPF srij^ atWwflr ®fa ^fam wti <m\ 





*i8 

liCTiars c®«ft wfS 1 c#s*i^ ff^ftirtfs*! 1 w 

wfflra? ^ ft«tjF» wi sratfro 

^rtft®!, $«r csit wtfosw ^t*(T *rt«d 
ft^T CF^I ^3tfe«H I CT ft 5 ! 5 ! CStfc 5TS?i ^9tft®!, 
^Tt*fc ^tC^f ^IWl TO CTO1 fyffitf^®T ; «W ^ 

vtCTrt to{ 5 fftl ftftra #rrff*i stsl wfflw 

^tf¥ ft®! *Tl I <& •SPICT TOl , srf^SPF CT C ? Ft*f'8 
^TOtft 5 ! 5 ^f^FlFl ’TCTO « fttTO *fff5 Wfatt*®*! TO 
<4)® TfSTpr ®lt« *pftC5 ’ttfSR STtt— WfttI® JflftCTO 

’Hftt'a c«rst^i *rr» ^ftnrtfti®wi 

wfttre* sfe 'sffts *tfro ««* ^f« ^ ft®! i 

fcsrfap'f toto to 5 ! ftft ft 5 ! >rftl ^‘frsre froft toto i 
fron:^ 'srtfe'ftn nvm *na ttcfw f%ft ftiftffl ^tftffi- 

ftl®R “ib-O $ym ^ fj* 'STfft fro? ^ftstft—^l 
ft 5 ^ ft^ 'sitTO'l JRfTO JTftfw 'S 

‘’tiffin <2trft ^ftniM I 'STfsTtETO ftprtSTO 5 ! .'srfa 

, srftft»t nvnn ei%l '*rtftrsft5, wa wti^sj «t«t^?r 

«!t?®1 ftsi &>!«! C*1Wf *|ft^T p Jift 1” 

*m *eto ^jtfe^iw ^ftriftTi m *rftntftpR -, 
ftft ^t 5 ! I 

wt ^*IC«* <2t«rft tifcn Jits! TOtfc ft!®! 

wfatrere «» . *tifcs -nwfov ciw ftro? ts§l <si?rM 
5 rf?ratftc®rci wfott® «ww ^1 ®fes irfftr u srft, 
^tTO ftft CT ffo ftfTOl ®FTOl 





<$*R8 % I cfw Tffii 

#itfe*R i *rfs ^ f*K®ra ^*51 3< a^fsr 
*f$ -swr Jtfk^r *t*r «tt$ *rt i ^ --tfN 
wfsiros ufos OT«rt ’Ffk® ^ «r*Ti *fafl wfatro 
$t?t* *#5 W’fl *fa* *rft i *& cwrtf wfatt®:* 
f&fe *ttcsR srfc— wfstffs* ^tRifr arfr w 

tfsts jctt >sf^® ^sritss yrs\ wii %n <2t«rR 
*rfkrc wTsrics 'srer® f<ra^ #rffe*Rj 

^iSPH* t? TOTO CT fasBtft? 

« ^tfsfsi^MFF C’ftJR «2f?R -SWIW RE'fa 
TSPITO SRR ^FC^5T I ¥rt<rfc5 3t§t ^ CW^t=fPF 

-n^fo m ■sirtre fsfa ww#ra 

fam ^araTf^5c*PPR ^‘t^fir^i- 

3t¥t*t ®tirc i *iw <4 ?sr ret® gts^re SICTJ 
WS ’It’Wf ‘2f9T 5 r <TR I Wfflt® $t?tFF ^«W 
w qfa *r£ cwwtf $W* w *Rl csrt^rt ®frel 

TO 4 fretW fafetl T&R I *l£ Csmtf 

jR^f *tt^d $s«t -a *rci i2tt<*H ®fret 

WRtrer? *|3T %<R «W ^«it^ 4 % ^rf*ltC?Rf CR ^ I 

wtstss wNptst ere *t»i *fti® $t?rf* c’ttre csffi i 
«at ^fat* wfattM ^sr® *tf*re c^f sr*tl- 

stt* *ttre1 fti i • >wr« «rltnr ^1 rewsrl ntarttft 
fkttfrefa ®W fern wrtri>?r 'RSjc^rtw *rw®t fkltfrei 
ytwm c®t$ <n®«ttfsr wMsst? ^ or i 





<£& stttfca f%fil SftTO* C*tWf 5 T Rf^tfrs 3^C3f5T I 
«rejfw TOfap -a »ttftfinF *tfaro tt?;R *rffa <jc# 
'Stfsfai *tf$If%! I *Hs1 ^llw *44 'srffll ! 3tfk«t 
TO ^S3PWtC®r f%fa VUR I #|?ft 

*ff^t* TO <Mft* gf*ni1 feft fNftStt 
aR i tFTfa ^1 f%=ri ■tosto #?R *rotfa foil 
fT® SI ymtft *Tffi3i JratfaPTC* 3|stl Cfo HarR 
^TOI ^rf%5^f Cltfrs stretf I TO <it ^jpstffSl, itTOI* 
fcsTOW, &®tfTOCa& $?ItW* JfltfaFTOFif ^ 
ftW»Rt% 4TOSI sfo’lT’ITsfa «?R *f?M fTOrC¥ 
m to wsi^ i 





1 

siS^Sfsifa, GW ’(fata? 3TCSJI %ffa G3$, 
gw af^r^'m? ^r c?tfa% wfai, cw ‘fafa\ 
<FfRwf*U CfSh” c Wt HZW fa^ifa sfflrtlfc I 

3^ »°<tfsf cn>' =T, *jfa% 'Tfatfa >T5I Sfffa 4*RtrtT 
befits fassffaC'H 'arpR ‘Sftrfa ^failtrtST | 
T5f«r& <?? ‘<^5i faftfaw 

•fatfa ?ffa ^i w ^tsjr-sr ^farfa^r *wx fa *>w *rfart ; 

fas ^ftf? farcw?f '*13 p g? ^ffij itrt ?fan 

■•tf»K¥a sfg mws f?Tt?ff§! sits, rtf? fai|«i wr=r- 
^ Wt WtfaSa^Trt ^fat? *T?rt *lfa?H 3%frt l” 
V5s8? HSlCT W.’tfit fafiSWtttrt? si'll? 

JTfaj affcsi fa&j>CT3 S)3I 5<[ |' fafa yfi^trt fat?? 
fatW!’ 'STffaff? ^fa'H *H#f 3>tW, fafa *fsfa ?^t? 

fe*R «, tftf? JfN ?fafffe*R « 
fafa $t?f? TOfat? <4#i c?t?rt? w wfstrt ?tfare 
’Tffal^l fat® <*)a^ \W\ faq Q\ 

<afafa m fail Sflrt *ltfaca srrtTfa ^trt *frt SR? 
sift « vStSfat fafa?1 faf®Sc¥ #Tf5 CffaCS 





Ufa i fvtW %®?r s?s *ww v*m 

^fartfesR, f®ft^ tf5tt?i TfPtPR-1 

fj^pnt tor <je# $ftt* f*t®t?r ^t #rrf^i i 
tnrtsr *t$l ’Sjnrfo fatts Stef* $Mff 
*rt®rc*tt®R i ftw fitter 

<s& fw *rf^c®5? i c*i*rh®tt fafc&tsnr frofo 'srfsft 

<3f<!1 ?f$® % <Sft's SFtC>T %5 I- 

'SIS stfTO^I W C«t*rl CT'St?® ®*R Fi^Jf 
csifc efft m»ri «nre ^ftsi «w w 

I ^«W8 ej^f® <SW5 ^Catf, WIS 4^51 
<f%H ist?t? fftl <fwfcl Cl# ^ b1srt=T ^t®C5, 
, ®rf^t?r ^«R« <£W>| cto? ^$1 ^t’lcsr* *ita 

3ffa?l OT«S1 3#®, C*R .SltCTO <?ltW*1 fffW^ CWt* ®t*1 
Cffat® «Tft ! #®tre1^F? #t?t* «% 

owl <rrt® i sfict* ^!S «% <rai?i* (%m 

#fcTw *itft TO* ; ®t*t* $!®l to ^fac® 

sfl*ftfiral ®#t* J lfc® ’II^'Rtf^ I TOiWfac® 
®1TO# m i TOWftc® «n *rr® ’FTOr *i* 
c®iTOi®t*'s 'To* TOrofroro m ^f**t* ^ 
to! ctoi TO i ^t* *i* ?&® ^cto ^sr ®t*i 
cfw *i*i*i «tf%-5if«rs ^croi *m wi to* 

*to* ®to ttst* *t®i «3 *i*t* f***i #d ^<«’f f?f**i 

^tfjffll ^TOfTO ^ *^C® ’TOTO 4*? TOTOTO 

®TOTOl *rftfj tRtTO fjP3®5 ^f**t m I fa* %s& 



C*I*I CT, 5faatCTa $TSta atal ’®t*TS*fc 

! <smfc caai ar^s ca staattaa ^at?ata 
c? f»isi c*ta casta *1 cartcaa atca afta I aprat ^ 
afriTSE^ al Cftfr CftS a^ <2t3® afaffscsa I <3$ 
artata cafaat #tata ^ atai tfata area* aftai 
^aft W* ntittfl fa*R<iiat PRfa *tc® Mtaf 
faarfs cafa s? faafa^icaa wfe iSfttt « cetfaas 

?^C*W i 

fatfa*t*RH ; 2fCa*f ajt» ¥ata *fa 5^®* $t*ta 
'sisftfcs aHfe f%<pt*t ®rr® afac® atca? i fsft '*m~ 
aca ^wrim 5^1 affac® *\\Hz*w mx %at a#>f i^- 
aaw § faata sftitsi c^tPR i *raw*ttc3t 

fsfsr ■wtu aacf catfaa* acaaai ^Paatfscaa i 

<flf*i aftl aaaa aasiR^lW fsR faaa-fjrat^ (binomial 
theorem) '®rf%f<f a*faal C¥plC®rc <m% %f 
(theory of fluxions) Rtfa^ia arfasl fapftafaat*! 
aqpffma (Differential calculus) RtW afrsfa'SJta 
f»f« 3 ?t’R affaatfe*H i Tm f®fa <at aa*®! ®itfa?ta 
^psratl mb %«r, ^ <2f^*t ^faata a^ai tr^fa 
aca «rtwi s>fc® aa att i v^s Hite? f®fa fa, 4 *1M 
^pfaat ^aHS 1 % sft?t sa <$at stata *ta a«.aa c^fa w 
c?m fata taw <sstw «i«ita€a a^sa i 







» 

^xrs -spsjtw ^ 

cerJtfsHtts* <sfc i <^1 

m ^ 5 ^ ^m\ ^ratf&Ti i f®f=r wr£ 

3R 5PR «rRr.^i? “«tt^1 ! 55 •‘jfsMTJT 5tf?l%? ,(R|iR 

C*PST ? 51? -<tf 

(7R ? &>t$l1 CTtsrt Bfafl *IR ^1 <7R ? pr<Ftrsl 
C^R CTOf ? <il^|S CW SIK^W S'<Ffi> W®! CTO 
^t?9l %q tsl *<sR ^1 (Him Wafa'S (TFR'S 
<2RsR 5ftl >2f{« Rl Wft* <7(1 -STR 5faCs «Tff¥W I 
W CTRfl 5FIS1 *Tft Hi C^H f C5|H 
*lf^ ^?tfWF ’Rttrs «ttE5 f fsfa tfR ^R c ! f%|Cst 
tW ^fks ’Tff«(t«R hi i 

Htnfw s$sn a\im ^hcs fsft wir 

bfm c*ft*R i c^rfws (M fssi i 4^f«R hhir 
Hfa?rl (fltin fs¥l ■•‘pfacs^H, ^rst hhr H15 3 ? 4 # 
^fS m 'srfcnq ¥H Rite r*K 5 *if®?ii oiq i 
f r sfH ^ *TO *f*E5R, SIR HR <2Bf §S®|, 'Hit 9 !*! 
*IP? C*R ? HR HR «<R| SRtHS fifal 
^tC 9 !^ 'STftH Hfaslt RtH^I RtfSC5 ”11? I” CTO 

w®)srtr 5jf%* h^ ^tH'e Hr, 'tori toffr $shhfs 
5*ft R^jtfts *fH cgrtvrl Hw, cwt *(fte w, 
fste'S «9t R'SToJtf*^ HtHfw &§* *lt^ai (TRiR 9 ! 



Rftfas i Rt^ 4 ! o\ Rffa?3 

55i 3ft <w 3t* i ^ *T5 3^33 ^ 

^Sffst^rta $*i*l i 3t?3 «t^3t5t% 3f«Wl s— 
Rtf^lT^b' 3$T ’afi 33 9 fT' '*&’ Ttf®3?K R’tS'il | 
RlW5 “3< n «ffa W'l *IT*fc f TsfWs CT II 

R’fo w, jf*Hl3 RfR^ Rf<Rt3 "iff Rtt5; d^'lfs** 
RR ^SRfpf 5fN$ W R3 ^Rft9 ^H'T RPS^W Rtf 
55[ #I5rft T* 333 ’|air%^ ^1 C3T3 55-511 SlftR, Rf3 

■ s yf»r%^i B|f«¥<i Rt^M jrr ssftrs ^Wt rts cM>m 
•ffsW f Rs^H '#(%3 RtR^ 5 ! -Slt&H R|PI afRa 
Rffafa 5?5ltf?«I 3fa5Tl »tf5*lt^ 0IT33 f fas *TR<R | 

filler*? < 4 ? , jf<r%5i RfafaR fo^nfaR fsfka Tffas 
ffall %5j fa*« rMc‘ 13 R#Tfs 31331 'Slfslts Rfal- 
%*R 43* 45 TfattWI TO *[faMTW faw 
(quantitative law) Rtfal3 ffal RR5f C^Ttfs31t5tR 
43 Rf%JR ^3 5ffta ff33tfe*R I 

frSfa «tfa®R, 3ff Rft*l3 ?3ffc3 3l 

%Cf <2ffa3 WtfSsfi:# SfR/5 *I|C3 SJ3 ^1 «jfaft 
RCW ^5, 65C3 Rt3 s 3 e 1 3*fa3 31 C*R ? ’Jpfa # 
53TC3 Rt^^ 3C3 a'[5l 55C3 RftfWI f5s3 CStJffs* 
^1, ’jfaft 8 $?JTf3fafef Rff^l 3fa3 31 C3R f 
f3^3apsr*f: m ffa*R C3 4f csrjtfs?- 

s f'S%3 ’jOTfpf pfRtC3 ^rfaat^l *f$33tfC3 
ft^$CT3 fWtR 3^5 ^Ht3 ?fas fa3 I 43R9 f %a 



w brastfr? 

f&9i ^ c?s?i 

?r9, t ®fft fw&l CTt^t Sfoll ; f%$ 

TO WTO 'TOrtM ^1 f#WCT 

ifac® «nrp i >stf% ^g ^115 

fawi ^fi> »(fe?f ft^l ^1 cTOl #rat 

«rar w ’S ®i*f^fS <srtfK fra?r ®rM*i 
CTW 5ffe^F «rf%fSra^ f^ttnl %®C? | <i$?SC*t fiNS 

fiw* ft?n 'srffNt^rfs Sht* *tffcac5 in, ptPw 
sfircro i ct^ 9 ! ear cp;{ •sums eretw 

’tf®%i; 'm «rtf ' b Jfl ?tw ptp c^Tfsfl 

5^1 ql?« ; fai 'srtfg; pflrs 

ifescf I CTtlP 4$ '*tt rt fc«f3f pi 

^ ^fsrai cm r ^finri -sm* c®tJtf®w*ii 
§?f* Stfafa? ^fitCSCf I 

tfltWi: 9 ! fsrSfa *!tTOfW SURfa m 
?lf%* nwn ffcar ®rf?® ^Ffirc® ^itfaro i fsfa ^ 
'5rf^'t-*tfl ! ’STlfafP f P sfeeR i)1 ; fsfa 

'srt^wr *if?Rt*i srtfTOn mb ^e*h i trot® 
c«mMt cmj\n fa^epni ^ ct 

C®iJtf®’R'S*it P&W C*3f ftfpffllS (ellipse) 

I <4^Pf <SPW fswH 

#?i^^i?tc® *$* *firc®i 'srf^m fwt 

fafss^l p toi **Ri *fk® ®rf%5H i 
mat* toi wf^rc® *ti$m « 7$ wi ’rcfc sw 



trra, ^ ’if^srfi‘1 «rtw i 

1%ft fp ct <4f prp ^*fa®ra faifte 

<5tp (invesrely as the square of the distance) 

(jtttvp. w \— ^ ^tftf fog«i p 'srM'i #ri 

trftP, ^ fero«i p, 'sr^rii swtvt t^itfw i 





RIP 5% 1% 5l ®t?1 J^S *Ff55t5 
m eras ?tfs 'srfPm stsl frit*! %f ws 
■®K15 WW £Tp 5tFi5 I 4? ’l 4 R1t® ^[®r?T<f C^® 
si.Zs ’jmfa '-I'Rf'J 'tfrs Si'RI I T^I 

TVFlW ’fRR^I ^It^T 5% ®t(5l % 3Ti I 5t5l 

3?l5i T% ®f5l _4f lt5l f®R ’I 4 l5l ¥,m wf5!R5 C5, 

■5i c f^1 s ’ift^R wt^rf i*rr?J rars ’if® i5%®t? 51 ; — 
stars ’iftfr® ’if® ®|5>R wi ^t*W fag (aH stales; i 

fsfR 4t sm\«Zfjl fij^ltc® 51 4 TffW, ^ffW 54 w 

orsttss rc*tt m ’ffssi siftsi faw i ®kts *ts rr^ 

5553 3#5l1 C’R | At #faTC*i<f ? r AJ f®T5 #|5f3 
RffWl'S 55tf C3F158 £f3*i ^mfr® 5t35 5f?5l TfctC^S 
(A 55t% Wt5 S f *tt S 3E55 silt I -'S'! 5 43^5 

3OT r.5t5t*fi>3 RfaR'KR fa 5- fa 51W 4WI ?3t3t 
'ftstfa** 43>1& m* Ws 5.3 I ^9 2f<K$ f$R 3ffa- 
®tt3 ^frffa nfsfs Rtfs 4 ! ¥fs5tfe®R 43? §M* 
RWlFS® 5RR «T6fts Rr*1 55t® fag C3% ^5tfe I 
fsn&fa 4t 3?3fa ‘2RC3 3t5 5 ft I ^5^ 3533 ’Its 4t 
3?3tf 3ftffa faft 3t§t %! %t®5 Tf’flm 51% 
35331 Rt3t3 ‘5f e TRt5[ ‘Sip *tP13 I 4f3tS % 

I 3fa® RRf C5, 555 faf5 ^fac® 

rfrfar® *lttCT5 (A 'ot^fS ’1551 ftftfl Stt3t3 fc*KW 
3*f3t'«tS> ®55 f®f5 RRt-ff 4555 fssfas ^1 5%tfe®15 
C3 WTS C33 *R f®R 4?«r5 3$Cf ^ft«1 Tf3t3 WS 



i isrww %ms ^wH- 
Ht*fHl ;— fsfjf 'SRS CSfJtFs*RS% 

’[f%<r m\ -*t%fs ’pfirco w ?Ntfe«iit i 

'W^r <*% i 

*t?r ztr.i FsR ^opf sws sfF?f«ii 'BRgqpr 
forMi-HTOi fasl mbm ^ ; ^ tt?t^ stcwrfa 
¥*r ^irs?f 4sl £<refR<F m. “fefarar ntw 

^facs ^itfasw i fsR mt *ra ftstt ^hh? 

mtl «ftf<KsH (?I *rtHTrfC*S "<P*f1 'STIR^ fifil ^FlilfS- 

HttrsH i <ij#R trrt?i <$$ v5f^r #frr?i 

j#s m\ ^fsnrs Fral wFrc » nt^iH <71 c&rpt 

fH$l>CH* m «tW* 5W OTSfi <ffi>tfi^ ; 

’re* 'erfra ■afire csIwh jrkj *f*?ri •[*% c?lri> 

*t%i fan ms cw 5W w\ &t*i fai <m*si 

T%®R ; I 3t**f* fH^H w ^#5 'Hffl* 

^fircs -srt^tw *?f*to *fa*i cS ’jpril Pm* *f*-s *f?rai 
“ %ls j ^Pr hch vfirarfairt c* ^tf* <**h-s *tt 
sflt *fa, <**ih (Ttftcsfs: 'sifsit^r *i«*1 *^il %tes =5 1” 
ifl^Ffstsoi, «q^fi*r *r*i**t* hi «rtfa®i “fsTfafart*" 

ms 'spjflJ *^IHS *f& : ® *fes *tTfW Hi | HHt%» 

Prstt^fat* Prats *^s ** ^sh ^s«u wnanf hWot 

f%fHStfwt* ?f**l <*t m *fc*f*T5 ^Pjftfe** I 



^Wffep 


VV» 

Vitrei ci sffirei cati fosjfe -sn §tit«f 

f fafe ifeis Stiffs? «ftR fofe n -wwti 
<2f®fe >2f«f1 W^lfft SJJtiifetftl ftfe 5^1tfe | 1«R 

^ SRCfSR!! «SWSTBt<f lltS 5^ 3<HS §tf .gf^fn 
^flltl *IRl fefcsTl ICTfelT §fe 51 srt^ | f%fa 
■st&s ®twil %*r, s?twi §nfe few =rt i 
fe fafe nfeftsft «w>i ciitcw if %fe 
Itfel few ■, ^51 fe Cl §t5tl f§Tl *H Cf5 §51 
5ifl"f f fei i fes ^8 ife feut 5 ® cfjtfofe 
ftCT fefefltl ’Ttgfafa fe&FH 5^® 
155t5 fBR <41? ^b"l UltCTf felTCl §51 ftlH | 

1<W §51 ‘Sfftfe 5?ltfe ®<W fastfe JRtW 5*t 111 

SWOTfe8§5l *WI^ ^fe® *ttfetfew fel 1CTC51 
fell >1V3 «J§tCTf fetfwfaltl <4f ^ l?fl«l Itfe 
51, afc JRf ii <5rt«r *l<rjs finite I <4^ ^ 15taRf5 
<2tfel> fel13fs| HTf *tfel OT8H R TOf, (few fef 
'QiSfW fell glflfa «fffs 5^1 1 

fefafets few | — srpfflcsi tfttsji? ^ *i?rti 
*tl**tfCT '®rfe s t ffel Ittf I ^ 'ffel-lfe <2tT5If 
®tl ^itfr « tjltll l*fel finffeHft (varies 
directly as the mass and inversely as the square 
of the distance )• 

*ff$ fesffet I ( Laws of motion ) — 
cqfofe qfem if Wf ci fe|5 fei *feti itil 



■sitfwtt CTOft TOST 

fat* *OT*tTl CfRI f%ft *15*1 fajCT* 
*fWw *kr%i 3r^nr 5ff^ fora *t«R1 5t*R <w 
*tm wfs foi ^rr i 

C5*f«ltC3<I 'qtfo^S fowfoft |— C^W* CSJtf%5- 
TO% *1TO CT fo*T 5foTfe»R 

C*&®% fot* ^Jt^Jl 5IiH <W <®t?1 ^5 

fattens $m « carter wll fora , »rrfwrar 

5t<H I 

'GSR '« I 

Mmi 5C?R CT folt5**fc 3*J*PJE?* 'SSfOTSf 5f«M 
^ ^J, 55 «Tff% 'SIC’WI 5^8«l 'nw 5l sm 

atrfs f^fi? fofa 5 T?r, wl 5® 'sit^w <sft® f%<rff*t 
''9*1 *I^iW 'gel 'Stff I 

C5fo? 5t?l«l I— Cftferft^Sf <3 55 « 
^tfTSr 'sifoft'R ^ JRC5 CSfWS 'Sjfcl C»fJ3j 4<R csrWs 
«fo<t *iforfts fsft *t*Rl 5F*raTfo*R i 

«n^t? i — fsf=r cwiti? <t«Rt?r sfo ^'SW*! 
on fa cnt^rr^tsT »c?, wf^'i 45$ 5H 
4AX 5®fri 5tm yfa foft 5ER I fsft CW*rfo*R 
<ra «rc*w ^ *i#i w i 

tfSTO w*t« ^itwisrfos stetw? ^1% 
f% |— ctFipr « tocm an C5^*i ftirl 





b^b- 

'srffl sfl, stiss ^f«rts *ln ct| m 
fc?tCT* ftft*J ft f f% ^rfft^s #T| sftFF I ftft (ill 

^Jt*ltER foatft* ^Jt«fJl '3 $t?tOT* ’fftsrf'fS 
fttr^«i TOR I 

i — fsft ar*ttlc*rc ct 'sjftf-e® 

ft’iffalC'R <W ®M3l 'parabola) '^tfTBT 

^*TR S^fTOF fft^l oftC^ I *5t?tOPT <J*RftRR?l TOTS 
TOTl TOl Ttlfs *TfW I 

fcroit'ff jfr ! s«n fsa w®* ^a csrrtftfw 
TOltaR.^^l s tou (ill ^?tairf ^tts i 

T%ft C*tWfffi (ill 'SR3 ft’^STO'TR ftft 3 ijft? 

'brs (ftftfti tor*!# ftfftH *ftn sftsRgjret* 
&tt‘J <2f c ffs( ^ftfl ftft55j^«l ^ftuti^r i 
*rfcm:?F fvtlra sflw ;ti <s ftsttTO 4 ! ^tft^tat 
7\vst csrtfwrfer «iw ^j< 'BiftiR «tfcsr nfros 
slsftsi <s\<& TOf TOROTinr JrspR 

w* srft ftfip«tR fftrscf sfl, sTOrf ’ft'TOR 
ST*l , »rnpfe #s1 <^f5 ^'f *RiN **& sfTOfroi 
«2tlftsrfif ^lc®ts[ i 

fttM't 3 fetftiftrai &m TO^twi ^ftre ftrat 
ft^kira *#o ’sifcrMfa fees* ’fftTOr 'bpr* *1# 
utl i TORI 's' 334 <$tw cat?!* ’srailOTr 

^t&ft Rt^flCST ^ftfl ff-*lf^3 TO*I*I TO Wf ftsl ^ftcs 
arftm 'Bitftatft: i ftft ct *ifaw* 



K«Kf 1 .<$:* II. .^rfs-s w 'mi ft ,*m *ttfa 
C*fa« .fatfara* fa«flf5 f?>^flftJf-'5iS(lt’(^-' i lCif' 
‘Sts'fw W.Sf* ffCT fa^S* I *TtWl Ww 

jpv , «t**rn# fa^ws «raw» itswfafat 
tffasi, facst faar^m m if*st%®R t 

fatstn fifafa 3j(5 fait 5fw c^faw fatfasrw 
■sreit&sf ^«nt*t*«w faisi ^| tw* v( 
«lf**rt# tit's sftfar?! VW fittf fafa faints TOW 

'TfWtfiM 131 fafafffa fit I ^5 firf ftffcf ' 
V«r*f ItCT tfafa fatfalfast fit? Sf^tfaa I tffa 
its WM. TOT fafa llfafcll? JtSfaafa dlVWJIWI' 
fafatfifa ^ mi vaas ^tC=*f §t^»rtt*IW «^5*HT •fiftS’ 
f^l Ol.s flip* fafa «?I3*I CTtfttfiftf Jlatlfa 
fafatfsT mi ^ufafasp fafa ^ »(?:? ' etfalfa 

%*R I 1 

^frtFifa fkr.m i 

( Dispersion of Sunlight ) 

. 3*ri stale? a Jiffi strs van fa 
atfft *13 *tfa$ fafai>W3 fatt** 4 ! •nc^R e n* 
m 1%*n fai atl facial ■£$ 3vnr fafa a j*t 
ffasl iPntfstw 3i?l ics i ^ to fafa. ^tCTtvttaf . 
(; optics ) TOffaWf ifaltfafWl mi '5itC®ltf #' 

3? iTOWH sfc J&ItlfPW I fafa fatfl fa^fa 1 



V - L f**_ _ ^ ^ 

CTOTtTO- ww 


Ca, Ca foot 5|caa«l1 *faC5 Cat fwa. 
^atca; .^g^srl stes *rffac*! ^tiiw a?®i 
ari> *n ;i M* $1*1 bi ■ WHfil a^tta 

^ittaWtcsa 'sitfaarra »itat a>a a<taa 5 rt 9 R 
*faatff|?H I ataa^a faiM a< flffaflm <5 '? fal 
<Sf fafear; a*f ca«R ^faai s»a ? aawa alicar ‘iwfcfas 
sftfaa ataar <aa*Ri tfcffaa srtam aatewcaataasa 
ada #«F: . ^it«fl cell ?faatfeaa» 

fofa.afasl faatm ca adifasaa ^afa^a fc?m affect® 
*tai ataaga a*taai atw i st^ta *ra : cvsa>ic& 
CWattatfeaa Ca . ^-.foa*! faftal (prism) 

^{C5a *W fpl altw aW^a ®« fifs* .tf fo*lfta 
a>ca i faai fa^caa ^ (^ 5 ? % a^facs- *fttaa 
att caca*a <$at fawt’t ^taff faffear ada fcsastai 

«ttt* i 

fa^fca 4asf5 mm acaa srtaata >fl^i§ c*fd fe 
spfaai siaj fan ’draft waa asfaai ^f§ foftai 
a*tt5a atai cm'i atfaai c«?fac*ia cavta’fwi tsa*fi> 
^ta fc*i* <s&$ *m alaa^a fafoa a<ftf«tl 
(spectrum) Clt»l *lttC3Cf I cat a<fC3T fafa J)fsl5 a? 
^fa &tfa. offars *ttlPR— *i#ra *rta, <5teta §*fca 
awitdia? at, ^stata ^lasftsta at, at* at, fto at, 
•stt? . adftafa caw at i attafaar a<?ar ca ft*. 
a|;$f5 am aaat* ^ ac^— atatar at &cfc® 



’TfsiS C^t Wl I f^Sot^r 

#*i fro— «<$*,(«)$ fafes ^ 5 $ ^dj?i <?r? 

? <ih? fflta, '^#?r c’tt«i 
•fl stsl «m ?^«i c^h ? (2jrsr?r ffatt*ri 5pfs^ttw 

5 ® ■ fisft ’tfkcanr 'Sfc^si’F Vs m ua^ *pf?ral «pfa 
^ft-.farf’fal 4tc63 jimt C'SHi'i ^fssi ^ ^f& 
«#fo «firc«w i fcfctre i0 faqs w ^fiic*R— 
*ot # jrrs® tot* c^fes foftsi *ti&s w fpi 
f*fol «rt?i 'stfiral *ts *or ’ini^ strstf s»l, *rt»i^ 
*ri*t- «ttfafl trlfcsts, (wi v crotaft »rtf^c§ i 
fafte— c*t v$ <s *$U ^faftfs*, 

«q«(5T8 ^ {fc* TO TO CTt Tflsr *lfTOTO *fTOtC5 I 
^i && fofa $tet* #fi> <2 TCTO^&to *rfa*pn 
^to ms ^sts fro ^fstro ct s«r ^it*! «f?f$ 
*rt^l§ Vs fafste sfsi ^3 vn *ifrof§<5 *$vm. sii, w 

ig^lSl Vs ( primitive colours ) >4<l? SfltfjS Ct® 

'«ltCTt ? f : ^ Jit i $|5'5ltfflf TOT* V »KfaMj farPW 
srfcro to foil stSsts 'sitwt’F ftfifc 

*n^l6 *?tf* *w *ifa*r^ to i 3tTO* falls «src?nr« 

fafTO-faft CTfac® *ffat*R « nfafe Vs fsrfTOl 
* 

to fasl sfasts tos ftfas? *ifsstt*i ttfosi 

(f refracted ) STS — »rt»l V TOfaTOFl SR *tfas1 «ftW 

wrfsr csm Vs *i%»rai cs% tifost sts <ast to to 
v®fa $ V4i wtft nfww %fasi itwi 



cat neat a*fear am at aitn <aat caw at 

anma §1R| tfftn <5J|3 'stfa atsfei <$t Staa atWfftr 
atcn i <atnca af«faa m. fafea ^tcaa j^la nfac® 
fail a*faar nai atn aw i 

<at ann affata atai fro 'ntfant* 

nfacaa— «wa, ^icntn ^tfa at ata, afai at^fa 
awa aafc at atfaaa j fas'll «wjn at iafaai 
ntt5a aaj fan attata to faf«a ®tca <ttfan at* i 
fa^fcr ts^ clatcntn faf?fa nfaflt ’Ftts aa atti 
fafa at^fa ntfa a; faattn c*r® at -ew® nfaate 
faatW* i mnatfa nt&aiw* a? Bt^fecn *ft5 'stw 
fa«^ nfan sicain 's|c«i ’jpfitaF nr 5 ® attara ntfn 
fan a*ta nfan ’ftefa a<fa;a ^ifacna , $t$ta aa- 
4$ Btnfsatfa 4# catatf ata ac$a §aa atfan c®ttca 
cntca ^attc® ntfacna ; ^attata to at^iS at m 
wx B^re atata ana m$ fafos s'satw 

atai al tat qaaaria atai caattw atfan i senate*' 
m*rl al caattata ntaa nta fn|t na— ana nifaa at 
a«facara auft acaa fan %?$*\ a* ^1 1 

fa^fca cia «sun.tna ^n*f 'atfant* nfan acna 
wf aaw nttmRl nfaw ntfacnai fafa afac*i* 
3«aja at $taj att, §al 'ntcntcn «itif i ntn mi 
ca am caat*-$fata ntaauit ca, ^®ar ntn arifas 
«tn awa ’ntwtn caw nfan aicn, cnan ntn ^twtn 




ntucf ctw<*.cw«c«wi 

f «, w *r«s tta *n I *tw* ^ ^ lReit * 
^ ^ ?1 ^ ^ * w ^ ^ t6 
^ «wt* *w ««wrw 

tfm wt*nii cm *to <ftps 1 

*1 <§Wtt «Wf*l* *K^J 

•f^I I «*PJW «tttf 4t *13 <NH , Ffa 8 C681 

%®IH } fal C**? ? : $*t<fF ^ ^ 1 



* <■ -ft-' • '3\ _3i 




W S[ I 

• %• 

„•• fs&frj 'srtCTt^ w? '*rnr« i ®n?i<F asrfftfts 
1 ffatCFt i tlftS «rlCTt? fafosj ^tfwtsr $t?ni 

(optics) 5rfa¥ faffo JlftfiiC? i 

ftfa «rf -t f^|..5ii ^f«rai ^f*r c^ 5 ?*! 

’Ft**! 3t?l frwtfsw w toi! 

5ff%il «U^» ^rs ’iif^rsii r (Hailes ui| ji*si 'sitfwttirtf 

^59 cwm\ J1OTRI ^feral TO^t 9 ! & 

<iTC>1fa &F!»I 5R1 ^|3T I 

tostfsw cflftfa's fafi^q 

aw*! *faitfic*R i foi $t*t* toj 

%!l^ltf?I C*t«T (convex lens) ^3j5 5&S ’tfaffl 

^<5® 6tf**ttPi ot«i *#si ^wp® 

#S I ^ICSS cw ifirerM ^faul *lf?Wl?l Wl 

tf’f*! ( concave metallic mirror ) 

W’ ( reflecting telescope ) <K*I 'S'tffs^F 
^5inF ^§JT ^fhF«l m fa^CTif 'Sltf^ TORf 'R^tl 
apf%^1 fstf^SB ‘iftC’FI 'StSt* fafate S*Sfaq 

<t^ TOWjCit’rftfcte® i£t«R« 'stts i fe$nr <a*F«ttfa 

affef fa 4<rtCT «nwi #i I . • . . 



■3$« 





*13— (Sextant ) 1 'STf^'f^ 3TTf%mrt 
•<3 <4«R OT 'Sit^tta *P£*W 

^tOTtWff W W3! feite I 
.■^tmt^. faicn fcvw s*i c*r wf :to 

«JWW* w»f *if3$ $* tf»wi 5tt»itw?r 
^.firetSCF “M* facts’' (emission, theory) 

3CT I «rfc»lt* *WC« fi$i>CT* <flt f*flSt« <ft«R <5Ft* 
.<*»f»{* Slit | . *$ftC? CT $«[t*’ (ethei) 5fl 



5*5R» 




*i#r fasuft <stf« ’,«nt<3 %wtw 

'srizate** § 5 ? *t*i «ni¥ i 

/ 

". "roi ift ft'fa i 

'SllCTfF W1 9tc^«rl ^j€ts »W (-Olind) 5T?W« 
'StW^ ?tfrWI *rfC? I *.* W* M«*f fits'll 
StSt? fafafall fails «1C?r JlfsWh-5 ?tsttf I 
3l§to fa^Sl (TOfl Si WtMS fak r) rn »,^r^si 
SfalSl 'fists ^fasl 'Stgfa? 

Jiawis? ^faws cs t«rrs «n*5*w w? 5)i?, sti? 

»ffV5 BCTIH Sfali SttS 5K*(I <3*? %;<«fs 5<i 
'■a?*. (Tit ’KlStt? 'Sit ^15 W.<f sfalSl «!W1 *1^ 

sfe *ifti stss «ssr fasun fcfars s 

farSifa 'stn sfi? sjtsrl *fafn sr- qk *tw 

( Sift'S ( vel< city ) fc«fa S^Sifl $1?far <n«isn 
5 #? 5ii i tc*i« st?i ««? celt* *kw swl Mi 
. fttfepfS Jfafcstsff -2|Ml 9^ CSfflfsS 'S ’fffl’l- 
faflft *KSfa*fftf5 *jtt, SSlWIfas *|CSS*I1 

SrfaStfaOTn fM gsW? fass ml- CT €t?t? v5tm 

3fafa ^sf^CS <£&m ^ttsi 

unfast want® (nt 'srf’sw 3t?t* hrisM «ttss«rfa 
•^fafaisfai w fatstMn 

sMm §:M- ststfafaR ; <4W tow *fasi 

• e lf®fctfe 5 R '5tw ! 'SfaW'S I ff? ‘BftJi 5ft ' . CT- <if*I 



•>®1 


ff spfsl *raf3fH hr 

CTR3 fraffH* Hff<RR *f|RH Hit I 

0 

■• ^ tfsKl « fn^H HtfatR ^ftatt w 

^ttPPC 5*, TO stsl srpkh Alfa's HFfw^tsr 
RSR1 $t?R *i£H ^ffr «> fta Hi I Sl^R tp9| ^t ^tatf^ej 
h.,hchh #fsire hr Htfaw.R rIr^-si Hfal 
H»fCiR Hfts faff Hfacs #5 | ViM fsfH 

IWfff-RftS ( theory of fluxions ) HtPWS ^fail- 
fe®IH, fal ffR *IH ‘Jiso * 4 i|Pf ^ 

SRlfas PI ^ 'SRffaa 5PRR WT|s Sil’tH 
frsffH* Hft^RktR H&5 && HtfWCR ^*151 
HtSt ’aRR faw T#RS* ^V5 W* | ^iff fsH 
ts 5 H|f<RR TORS <2Rt*f ^fataH aRI p(R *Ut3- 

fHtws writ nton ^f5s iii i w-m h to ^ti antfog 
SplM CTt PH srl’tffacss §$1 Htpfats? WR1 
ttffffs*! I HRR PH “fafafPl” 35HR 
'HtH 5 F «R &>1 i2Rtf*l® ?t*I <5«CH«,5* 

HR? 'HR liRHH tRt«r £«WlfsW aRR HlfwtOR 
®lt*!R Wf^t *&« HfalRHI HR*I HRi 4t0 
.fatR**! Wf fsfcfeW HtfafR PtPH «PFtfW..Hl 
$Pt£a CM, WISH -Stff* H’Rt’R t«®|fiRR*fS- $ 
TO$R H®f»tR HTWfBHl ^fpffSOTH I WR1H 
'.HtfPR fc<»tfH*«PK5 HTOF Cfffala «t«5l RR I 
.<flt iHf&fSfjl ^®#TS# f531fRfa« fa^tHC* 





fcs I fvllffl 43*f1 3fa3lffC*R “f335ft!l3 
Cfft 43flt CTt^tf^f?'^ $f5l3 -«q(Flrtt 
5 $f5t3 C33l 5^15 f3®W«| '®rt$fl|®3 5*13 5^C3 |” 
«lt* 4^ 333 ^lt^fflSsrW feifaitfe^R “51313 
5lCTl3* Wl falls stlsl 5{fsf 4s ^SJ3* 5^31 
*ff$3lff C3 51313 53 C3 45Sl Il3l3 *I*5W33 5f>Es 

'ftu ■stft T5rt=ft^ ^*i“ttf% 3T3tUl cifaslfi i” 
ffltSw ^bi vat i fefa 

'Sl3“lU*l3 ^W*IW 5^31 3l53f33? 3t3“FS *#« 

■3tf?3l ’fltc'SJT | $1513 £3®lffl5 effaej t&3tt*3 *rtfa? 
•JWtfjfS 5t3lfl*I I 3l3l53f 5Tlfl ^ ^ « »f g t^ $l3 lt5 
3lt& Jg^^^jfTOTOpLi fsffl f33l5 flit, 
C 3 i 3 33 f 33 l 5 5313 *iri-« Visin' aw 3 s«r« ^f* 5 ® 53 
flit I $1513 45 '®1%flft S $1513 Tiff $t5t3 ^t^r 
351 flsfsrSfl I f^sfflT Sfflfottflt fwwfl 43? 3*3- 

“!lE33 5lOTtEflt« 5f3r3fl I 53*1 3 llC3f *»t 3t£ v5tftw 
*f$$l 3333 jsras3par^tc«i f®ffl 5?ft:3i3«! 5t3fl i 'scsl- 
fofflll3 4ft£s 35l33lt3lI5 $l5l3 33lft 53 43? 13551 
3ST15 31 fl? $1513 “131513 35fl 3*E3fl I C*tfafa'«3 C*I15% 
*|f3«tl3 •« $t5l3-4lf3 tSlfN^m 53*533313 3N1 ACT 
•ifiicq C33fl f 1 5531 53 OSflffl ffl^SCfl3 <«{% 

twC'Q3 5filtt3t*IM3 4*3i , 1 fl3r|JT3|5“fcfl 5lflfl? 55 | 
ft$fcfl3 5113113 3rtf5flt 3315 3# 5f3OT 
■ftfTTS $5tS 53 C3 C5-JR 3 s 1331 45 3lfa 4$«f ! l Alfalfa 



reft f%TOf f*TftS ( binomial theorem ) '« ^f% fptfS 
( theory of fluxions ) UK? C*3 ^tCTt^F 

T%TC*I ¥f*5tfe®RI Stft % TOW fcaf^R, 
WWW fsrtt«i, w was fwts, wr* 

tfsift'fa 4fre wfa'T'srffwttr fsfsr 4*tt st%*w i 
<nt wtfiftwft qfir stw fcrotfiw ftf*rai wfiira 
’ftfas* ‘Stfl ftc*l <2flT5TI^ «OT«R fa^Tte ^TOt^W 
3f*HFl fttW I f«Fl *lfl6f*lf* W flffow *ltt 
'X 4 W*l f«Tf T3R ftlMl TOfoStl TOK ‘WRR* 

••wft *{j> fcwtfa ^fwl fwfcssi, TOra csjtfw- 

JP9% CWtWltff TO5F£5 gWfStsftfts Wt 

^ifes c# jiw war cwrrPs^r *rt^ 

<4^ '■tfcw 4f*T5^fl?l f’iatciif <5Wt $t*ts 
^fowsifw TOfw "tfw* fitter frnfo *f«i.fif*5 
ft I <atf *f 4TOR fafaa TOf^f fcTOtfa* ~<fwl fWttfS 
fa <8Jt*ltW* W JTlStOTf 9tS *lt*tft* $ 

fasl ?ttc^r f TOt»it?t farcfc fafa fas wf* orwt ^fwi 
: atfasfa ft?il «ftaw — ot fafa <at wra*m tftttrfw 
wife 1 * *m <& wM?ro ^f*ffl f^RUsR “«rtfa 
®iwscpr %<j sfad nt«nr $®tttitfa star, tow 
5SfaW4 *rfaf| *%t£5 1" faft 

“wosi sffefa* Stsis -tow we rant vm fafa 
.■ $wi xii m ntftif ftm* <at *«n $tsi*t &*.$» ftstMi 



i 

. . ppr SMtspra «ra«rrsl font's sp^ifr sfatsfa 5 * 

^JlES'lllfaEfl, '»|S^15 Stlffa SURE** gW® 

J|f*19l *f» u£l«FSr«E*P faE^I ^31 W *tf1 *tCT 
smii^re fatm^E? «r<rf)9 <rct9E«?t wwtsi tfm 
faE31 5!t?Es nfE9 I <S$fa«f «jf*^ SlE^ siWI^p 
<2[f>9l ( Distillation ) 41°, STIit 6 ! « 

<2ffaF5t^ 'suf^^i ^f®«i flys spiew i 4^iw 
9>E9*f& <2PTh I Blp’ltf'l C%*H?I«1 9<!)l3lPI 

ii^fas ^nrai ftatE^ i 

“si'W^ lU” 9*1^131^ fafasl f?HtEfJt 
faRsI =?E® ’ftSfa^E?” 5 $ 4«pftl 
*tHT5 ^15 I ^gtlBSRfa HWt^ftE’F Mj*- 
*i|T5if <*t r 3FS|<T 9f®!9l 3fafl t%lE^, 

"R5^nt?5tfsi^r^trwt’tt^?ir«ff5;”i 53*ttfa wtprtufl 
'•rblt^CT* *l|fa?f5t 3tf«Wt ffaf* 9*f99l fWtEfSf— 
“ill’tl.^PlI ^3? *l*tl 5 T K8^t$*fe*RS^ I” fsFSRW 
•f99f^5 WHt** iTR* ?W5tE? ‘RJtfWfttl fwNfa 

cart^t *wt^\\rnxw*h--am 



aiwsfar >$> 

aafaaaf afaal fffta asfaafifai <'T5 %i, 
aat*fa, aaawaasa, aaats^aft, aaas?ata*a 
ataita ftftf stc? ifNI^a tsasR arala aaf4aaf 
^acail af*iai atattfai .•?t?!t®|*? aaaatasa, 
*twMronft, acayafa <a?ra ati^a aBfasi afaat 
Sffoif i 


stfitfSpni i 

4f afatafaf aftt^a «s>a* ataiftf calfacafa 
•sta^fol faf awt^a 4 ft ai% afaal frcaca^ ffata 
f Faatcsa i ?^Ksa §taWa faat&ftaja are atats§a 
g*prea stfsatfel i a?tata ^a#f affl^a ca. 4fsia 
atatafaf a ^raaatafaiHfr fe«H ca faaca ^caf stata 
calf atfa, Mata « fta ftata fafaf atai m. * tre 
*rc#f ^tattf i faaits ita *rtjT>f fr.aa ^l? a3a 
iftftcs vstas-^rSca ^tfaat%*R ; i f%fa ^rre 
ftfaal atat^cf 4fwa eifaf caif s atatafaa? afaat 
sfaal faatf$c®ia i f srfaf fsaaata fiai ftataN tfata 
cafasare a tfsatca aNi%aa fefaaatiRi ataa^sl aacf 
faf a «tfv55it?jfaf faaast a;sf$ asfaai faatcsa i atf f«f 
a? a?tara cataa^ m a^ps aiarsfa «*▼ I ftsa a*a— 
m&f a atatafaf afaal af<5 *rfc$a i 

atat^caa fifa^ta ft®i ftal waa 5 srereffifts.j 





> 8 * 

Wtsrt ^ftfsl fsjjRf»t5 $$£5 

*ftt* =®t ^1 fttl f*»fW %$*\ | 

'2t«t*t l fN *$15? t>OR STf?ttS|S?t^ Slt^l "P5- 

, im* ^ *if®rai ftw*r i 

; fftfol W sWstFHT #Ht ffa 

«-W«f?T5 ?§5tf?*l 1 

I 

^#1? i ^ 

5^<i ntsrasfi^ts sn7$ stMI^s* jpi- 

*rt*ift* fe*R i 

*KWl WfS F$ ^r«ra 1 'Sift? iR— 

Wft? srt’W 'Stl’P CT ^‘OH mm ^fssttS 5 ; 
srwt*, atsfl it*?Nt^, tooth « ^otjs 3#s *ww- 
*F«ft w\ TOfawl ^f*fo 'sti? i 

?i i yi *??$ m mm*\» utro «j$OT:3r frorfto 
8 ft=l «HH 'srapitW STt*l1*t»lOT *W "TTOHCTO TO M*Wl 
ctfars *rt«?l to \ 

jiTOi eifTO 33 TOTO c^ilf%ft «s®itwf5f ^pspr 
%!to vimi ^1^ sstn'sTO 'sifastfeTOi 
f^fsi <4 TFSR TOtta%TO STtR §«TO ^fafl ffalOT* I 4$ 

croatw* toito«i tor to* stor* 
TO mm <iro«tfe si? H6*rt tori 
TOs TOratTO^ OT'ttTO at? Sjsit’U to* fafn 

i. 



Fiat'S* <2famfa #T© C*f«S5 *TH39l 
^faafsl anti '■npittf! at$1 •fcatawa 

aantafta* ajfe i ^ atf’Htrsja <** awra 

aiwr ^taw aaaf® i ftfaatcara at*t $<jaf 
is ata stc® $aca ov ata a3re at^a ^faarfeaai 

^ <K 1 »T5at*a atf srtw <sif*nii »T$at?a atwa 
«9FCTlSiyif9J aW%aa aaatafa’F fo»R <5ft1 Jjftjjs- 
fija a*al ^jjsf i cat w ■artaal atatafacaF fatta ^iffta 
atatafa* #191 fta *fa*TH I 

aMt% ftft9 *I®t^la C*!t¥ atW 3>tt <aa 3F5 
f%w€ta W5 ?9 I aaaatWa atSt *tt%at?a 
ta W5s at»l asatecaa afcs i stef3#r% 
aC3 aW% 9f8fl *fsrc*9 aWt#* I fal tfatf 9 SFffi 
atai fwi a©C©? 'site? I ffS (Fleet) att?a asfawa 
atsia ^taesa ana US’jtf ala asfaatcsa, faacafc fa«i 
>?» IHtar Eastern ^a? st'st^ra m Sfeur ^faalcsa i 
?fkws ca anat Mffa® jf§¥, atats|acaf fait* 
Hfrfta cat* afnai fawa ca% atca =n i 
‘ancaa'fa fa-sat atai^caa ana in ^faattsai fofn 
aafaa *tmc* «r*sl a^arsa «aat “an* wtf nta* al a’faal 
^<” asfaai fasten i fsfa fnfac$c$a ca, atap^cna 
sta jpsttnj, wb fafarstsa ca, afar ^apre aw «jc* 
atnt^a arni?^ atar%na i $tat* aps ^ata §n* 
faia afaal ** «rntm fiwtft to 4ft stc© ntw art i ’ 



>»a fosrffa* 

ftffw.1 f^3? Safa I 

’JT'nfa^ C^f^CTS atf#? ilt’tf^ CT i!*tt?R 9 
ftfwrt *rtw JifaW’i *taa>^ fo»w w c^iisi? 
*^C? fawft '2f5f»i'S 'Slttf i «at *i^?i 
3TCS1T 5 #1 | ^fiaftfa* »rW 

! ®W^t 9 f atffsij fitf ?7T5 Jiwffrs 

Rfa* *J$W fsif*»f<RS faVF^t f5|f<m 'SfCS I 

"fajfSs caws <s*sw srlTO* 'em* fa^i sts* 

Wfaita ?g srft l <s& sic;? fsft cac ® w ct fsft 

gfa«r c«!sra sssitw trsts ‘a^fe *tarw|si 

*$Vt I ffafr S^PI ( <& Ht^tl^T ) 

OWtfsfafoM ?f*!WiT CT sfa tpara f*REW5l 
fs^F c«t©^ ^uisj ??w ^3rf& jjfaswra *rtrs 
tfftsi «it r s^ *iw, ^t?ts *ts st?ts ^is '«ti mt i 
hits wnr a«R arm *t» ?? f*c3|Jirsi ww 

fa#ST ^1W Utfasi wt TO* «S*flR 

JTClWtfiffl* ^SCTtfaTJfiT **!<•! 51WW 
ca«1 can <as? swn ct »fflw m* awaits at^w fefa 
*l%»1 itfrwn i fefn nwsfolw at ? w, fsatstw 
Sfc*nw®? wbnafnw* f®^-*tw s^wn r 

fafSSfa *IW CaW $f#»F ««f , $S*!1*6 h 

¥t=w 1 «31S f®^*W3 alFll^f ^STtSJf at^C* 

^fasts <afaRl f*W1. 



*8* 

aajfr® ftt*r at^caa faan> at^ata ^i 
*fin?»R i f®fa ifetaw <a^i5 ’iir 

4^3r afei ^safa 'sucat^i afel cat ftca 

srtcaa i ^‘fwsstfaFal f*t^i afel ac®i®- 

fetca fafet ^tcaa 4a? st^s ’tfaatca ^aataa 
afel cat ^c< f®fr a*ra fs^awca 5 ’tfac’tiaa a^fe® 
<ltfa*R i fsfa *tca caftfepl a?faal fafelt® 
^faatfeaa i awfa feta wa afetfeaa 

4a? feta, fefeal, csTtfsa 's aataa aacai ^caa? 3t? 
aeal afetfesia i >i)aar»c 3 a sj^ia a a at*rt*§a 
a??®feicaa i ®wa i fafs* stal *ja fw®ta afe 
fetcaa a*fe *ifet*Hl a^caai feta w aa?®® 
atajfe *Hcaa ate fe catea aaaaifeaa, fefe fe 
»*facas ?sif*i» fefecs ^ha a>caa i” 

^nal^ ® ^\w fea^t ate® sital ata ca 
awfa feHa^sta fcaa, *ica caiwS fafa® ?a i 
aka*'®! feta 'sa 3 feaa 4a? feta ^ia ’la atet^a 
acasrfetcaa 'aaj’F $a i f®fat atajfe w*icaa 
>2[f®lt®1 4a? 4afelca aataa, fefeai siff® «rtcs 
>51? awl afe faatcsa i 

sppcsa fclfeFta Mfeitfra a?® at’lt^i ettfta 
^aftsa < 2 tf®a?a^l « ^arc®a ^ia®r.§a aefel i fe 







fafaa ^rrfsr « ’rtafsfavri af¥s a^rttw i 
^*P5®* atoi fawstta '«itts, 

aFTafefa'aaia <j*T<ri t5 miv i 

f^TI<Ptt§3[ ( Distillation ) ^tfwt^ I 

ii 

t. 

^CT^fs^t’lf'l «Tf fs <5ttp Jit'S i?t’rt®^f f'S^’ltSJt 
effapita 'srffa^l i fslj^trsJt -atstoasTc*! etata®: 
^al a ’ll?!? faw ^faafa ’ ^sl 'srffaf'S a^ri atfaca i 
amfestafare aw% «tf <nf%*nc*rir «2fais f^ja*- 
^rt'SJi < 2 ifaFsil fa3feif*rs«tta af*fo '■ittf ■— $$\ ^*iat 
*$al abates ntaa a 'siaa antics siaatfaai 
&sa a^atca* f^ja* «tta aaf^s #;a <aat 3>«taa ga 
^fsrs a*faai cat m a*faal fare steal 

■sresaa ca ^pitre ataa calamus *51*1 fare 
atfrta, wsw al *i%s ataa sr*!^ a ! ®iatre 'srfal sa i (>) 
^ -atfawt ^t^faaF fs^^’ftsjf <*t*!t%r ^Mai 
^51^gs ^nfi^f condenser i£ia aFtfj a'faret? I W*1 ’Itfs'S 


(>) ad» wk faf^ai awv afrraw t 

wr fal «^at cation a$l: i 
aatcil ^troiafiK atai ’jral Bf«t* fac*K i 

acaarfsatafi i 



^ssift ^IW5 

<W §»*I3 3f?WC*f Sf®1 Ftf®l9l %5?1 

#5 I 

Ktfi Wft*l *TW *rtffaft I 

®tfa*sr? Hr*tt*tfrc* c% <4?f® 

«iii* wrti toi atfeitf itfait*® ^f*rai fftt* 
’Fftfttfl <«& «fffHt3M «Rr 1 « % STtfE? ^C'f 
arfaRit* ^fot* stcst s^rnrc *tttis 
^*lf% i <at 4f3RT<i 'sitfw^l ^fasl ®firc® srwtfr 
*S|TSR “ftGSS <2|f®fct®fa C*ttaw* ifaltft I 

srt^«t >2tfapftjf <2fW kM'sfNfl i^pra* 

Sitocs wfat® *itti $fah® rl?tcf c«t 

SIC® ^3PC®'S ^5*10* 3Bf3®1 I 

5J*if Jlt’lt^s? 3Sfif®1 ?sf ®t?1 ?$C®1 ^5U®OJ 

^f*f® «rt$* *ra?f®faf*r srw^ ef 5 #® sfl^t?! 4 ! 'Stfap^itw 

«2f«tst -nf%5^ i ‘fll «ra?f®ftft ®fac® «tt<p 

( compound ) <2tl®<2rf3Rt* «Wl csll I C% 

s , ®rat® «rFgs <eraff® firafafa® ®t« 

*ric? :— * ctW *lt® 4i® ^fw?l ®t?tt® 

5R*RC^ iStCl 9 ! fww, *tt® C^ C*lMt® 

c^rtsnrfftfc® tf^; spf^si far^afl s wst*i 

fi^tf*!® ^f?N3 I CTt>Ht* S fsf#tf^t® 

vtm *m <2-^ ®w «tfor ®ttk *rftti® w i 





18 b 

<M OTtF 9Ff*9l SR ftfw 

s^ri CT? c®fef< W '« s(^f Jif^s fafans 

srtarto ct*r 9Ri^ i 'sratw *«1 
**, 'sis, csfaj 'a ««? fs <2tat«i 

’INI 9t9 1” (l) <at &TtCT Sftfsf <3Ft*t£® v 

91 ^%<F'fa#5 > <2tl3 I ° 

S^tfa st’tfsfpR C*rt*srfa*l «I3Rt<r f^^'5 ^«fsTl 
firatc^r, ^tf®ir5lcg sprcsiM ^ts stq sri i yn ?s 

f^sRfS 'S ^st® r.^im 3CT ssfsRl f>r?l «a?! 
np: 'stfirre j nr« wa ^§3 wfi srtfas r.% < 2^-5 

#5 I «9? <2tf3F9l <2T| ft 

*2tf3Rfc ! 5 S^KtCf I ^ <2tf3F9l 9«fa B^tf* 1 
S^tCT ^tt5f s r -^ ^t 5 ! SFfiRltCIR 9«fl— “itfsff^iRi 
"Kt*! <f C*lW *IT9R^1 

1 srTOI*fj?nr iat 

9PWf5¥t!lf^ «It^ ^*5 ^9t55 SmntWvSj? 
STffs fitfS ®tc<t -si? 5 ! | 

ftorfip?* *iSrc& ^rf%Thr $fm\ 1 

’jpjfars fwitg fvw«t stfas *rr<ii 9t9 
« srMt^ wf *tf?R^ *Ff<rct9 <2tfeii 

< 5R*t : 5 fWR I ?C1R ’Jit? *J3*T 'SfiTC® 

( 5 ) ??af« jr^H §**$ 3 , swffefafa 1 



9W5 f%f=T sftnil CT aittl^ 

45R Sftfeai? JT^tC® f"5R Wft’l Sft^ '« ‘2F35E9 
*tf?R&T 9fa* nrfk^n vSI'S't* SffSIB® 3t9 
5i^t*t5 9^9 ftft'o =u®rai stfos 999*195 9t99 

499th C9k stforeiw 9tft9§i ^ *rfatt*«r i 

i 

fsfjf flt^f #9|9 TfinlCPJ C9 Ts5l 9*i9 51 9|sf 
*p5f?T9 urntfa m i 4^ '5tw siw^wfto tH- 
9t*C9 9f95 i e9 9f95t9 9199® StfeflU ’rf'f® 

'sjfj? i 69 4? 99«r «ffapfl srftlt^ 9^9 'srtftf-^ 
*ntfipi T9 =Tl ^f?! ftf* 991 9{3 r, ! sE5 4f 999 
•Slfel 9Ht^pl9 W5 (Sftlftra <fT9l 9^5 1 C9^% 
*ltfr99C*fa H9*|f«9 m 9139® <2tf9 J Jl *t*I I 
( > ) “9|5t959C9 4W9 5t9l ®t9Hl 

fc«I 49 '9811 *ff99M Cat’ll 49T5 3*1 ’if'SRt'l SIE*^® 
9C< *ffa«|9 ?$C5, ^tC5 ftfW f9 f 
( * ) w ?f*9i:9 ''mm* 9CT9 5T9l filths 9^91 

( 5 ) f955 fra; 9ft staffs*; 

ft®; *?f; 

9lC3ltf® '8»t»l«C5|99a9l i 
( * ) {995 fta=T 9ft tetf 92 
’l9lt*lPl^t99CiH C*ltft<52 1 
9ffirt99tf9|i99 lifts: 

9Mtf9 St« fHcS9 9t *99 I 





it o 

crte’Tr^' fsaarc fd<* *t§*ft^ ^flrtst 

esVir wf nfirts t^tr® arr* ftfB3r f% f 

( « ) “aft wt? ( calamine ) f%iRt>T 'SftSS 

Jff^5 5115, '®t?1 Ufa *tf?I e f'5 

1^05 fafe fo f 

( 8 ) caw* ^ '« ^ ^CT5 5t5l tfStfFF (cinnabar) 
'STCWfa 'Staal f&*\ C<l\nr JTfFK wf 

5 lf^ t f'5 *fta, ! ®t*tE ; ® ftTBir fa f 

'5RPS & w®i effspata dH al ^ta ^c< ’tfaf® 
’srtCTt ai, ^.trs faaafa ( alloy ) ai ^ds gia 
atfafnt a5T Wm ?fd i ‘at a^«i -sifaat? *itfa- 

ata ^tfacaa — “all is not gold that glitters \” 

^ri wi*f5t i 

*tt5t<f?f '2it5t , l aM®fa fdfas 

a^ral «sifai , jp6Tf*if*r® aawtw ewa cafare 
ntt i a«ri ?>^td ca -st^tfa a$a 

( « > fans* fgair ?ata>1 awa 
seal f^rt^*(ni e i afs®: i 
^wtfs wfaitSi^teaaj 
( » ) faaa feat nr. 

*icot caajl aeeiissaH: i 
fa«« sVf* aafS^lfaat 
wrtfis awtaaffasrsa. i 

aW|?i-faffa awt*a » 



<HF5 | usit fifcf *ftsff 'S 5ffSF faf®F5 
I’flU SRjflf « SPPtfffifal <2RT5 
^tC5 * <4*S Tf, ’Its? « *|f<F faf^S ^fllt 

^s^rati ®pjjjp> nr<p 5pf?m wi^s < 21^5 

fsi n 1 <$t ciri^ ^rtscf® , ®^ e t 

fajjWi >313 1«H W I iRWf’H HM^fr 4'1’F 

falfrs sfl lifflS ^3? *Ps1#t3 ^«ttfi? 

<511 itCT ^ »TSl<?tra *P3Sr»Jf, <R’l , #*Fl S 
^tf*? a « ^tpf irasy® si® ifan sstijihi stfasi 
»itra ntfa 1 mnjm** * 1 * fc 5 ?* frosts 

’l««F ■« "Sllet’I ‘“It*? filfara '*f*Sl 
-Sra-5 fafa ^1C5 I ¥% 53F”[tfe * 55 ^ iw% 

*11 IStil f*lfwtCfSI CT f»re«tw* ^«flfa 
>rwi §csre ntn mt, csr*i s^HN 

lira 'sit^Ts *rr^r¥*tra ®ftistcs* 1 ^cts *nt 63p*itfn - 
«£W«N *iti? s m^'sN *1** fafa 5 ® *f*H 
«W5 ^firatcisi <w wtin wit*) «2rare 
<ai >sra® <sf*r$t 'sfW’ffr *jRit**ra 

* SfSISJ *t*K *[« ^1 

®w: wr w ffcfit ftfifow » 

fit WfWtltWl *I*R?H 5 I 
f®W ml ? *icwtwi®t«rFi g 
stsasufflf® wits ®; 1 

*tt? si nrfHw fw urifanppi 1 





>sra«<2t‘rt^h! 5f5« f=Jc®! i Pp$ wpitfa 
faPlStC^ ‘^’tffiPPl 51131 Pt55i1 E?*ltf*Rl 1” «H 
^1551 « 55*Kii>*T5 «ttft*#i =n 5f«rai 

fciwwtni §5tw* <2T59ifi'»l 5f*rat ft 5515 =pfk3 ntfsi i 
5E3 fc*TOT* ^tf^ 3 <2fC?t55P#l I 

551 f«5 <at 555315*5 &m M 55 «rfasi ( oh** ) 
*!ff1«f 5tc3 «rf^ s *ifi>*t <35*15 5i$5 (551 

53, <srt«fl m thrift ) i «fi^^i^<s- 

ftmsfa srfstt^pR^ 555 «T5pT5 «Tf5*lt 5S5 pFl 
5tf«f*r 5Nl5fFI5 *IC5 st5f%5 5^51^ 5^131 C515 
55 1 5p*mi <3%3 ^sts step w* ^tPitwi 

31 5?CT trst* *5®lf33F 5*1*115% 3^5* 3°s5lff <3513 
'-551 ^335 1 fal <41>1 ft5*3fa51 3C3 55 C5 31*11% 
3l*jj>5 3153 <2ff3F5l '3 ft33l^5* wA *lf5«T5 5*15515 <2tfapSl 
%lf33 3 35lf53 %5l 3l5i:3 3tft3 53153 *t|C^5 

f*f% TfW 5*f53l f*t5l053 I *§1515 33C55 *15 5ttf5 f%*f 
31^5 f5f55 C^PpF. m* 5?3l '&TClC«f 3I35T3 555lC^ 
45? ftf55 WtffS %|f53 5l5tt5 I foft «15C3 53133 
*Ttt^5 3*t<£|5% I <45 351*13^35 ^5®tpT5 f3F9l5% 39PF 
3«1I 9l5lC3 *15*13 55£3 *1151 5t5 31515 C58l 5*f5t3 
35pp*fFP f5%3TC5 *rt53t3 5*f5t3fs I ^t^^l C*t515, 
*IJt5lPPpPJ, <4f3E33l, <4f5tt5*t3l5 3f53 *lf5f&3 f% 

315535 3t*11%, 53P*ttf*1 <*T? f3 <2tlif3 5l3l9f*t s 5*t‘l 

*It3lW5 ^f5f53-<4 5f1% ■*»» *Jl5 5*3% 5tPFI5 ? 



^ I 

a *if<isrti: e i 

fiivtw 15*1—4 *PH1 <4*R ^5 ?S31^ | 

W'tfsFF ( Decimal system ) ■sttR’f'ft 

statfs*! 1 ( system of 

numeration ) *|Sjif%8 I at ^ 

st^fo *«Tt«fo 'srtaafah aroa *rn : st?l 

gfTs ?a i drifts? sThwt*!^ Rfs® -sfifN 
7 »r*ro mtssp afaai r.afaa wc® 

’itca | '8Tttj«|, 

«W*Tt3 S OTtf'S^ WWi ?CT*fl wt*c®* C^R, 

mus'i c*iW«<i jjmiff i 4% **btc ^ai% 

■sri^iedff fw -at *iswc’i ■sitwtBRl ^fsats 

fW ■sitt? i 

^1 Tsrtfjatfa pts Wf «p w: 

sjtRl ftatts i ft? I* fits’ll^ «?tRl ata ca fofa «<m 
<fl osv »iw ( 8i% »u *u ) eraa? 6 ! a^Jf aat 
ww W.3R *tc®i f t?ta ^sifaas m “^I^NSa* al 
35R1 RFM*! I fffa afaf^ta 
'sajiafaa 1 ! al ^tafaaa <aat "sitafta’iwa ftapij ^%?r 





ie 8 

i 31 

*ttiRl ) ^1?T?T 313^ feq 43° Tfwt fsfa 

“'"srNj^wiSg” sf$ 3531 tori 

m I 

i 

• “ , «ri<Fj*f§5r <sfc3fot3 rerffa3 itf 3®? 

'siftfos, ctIws 'srtfrsisw 43^ ftqtw '®it^fq^ 

csrJtTk33 sifefrN 3qi 3ttrs mw i §t?t<f 

^rfafts, 3jtqmit$ <aff f 5 ® TOre^fq faiths 
f§q 3f«ral 33 3f} CWT1FS? <lf? j^c? c.m\ 3t3, faj 
=5T?tW3 ^R^sfq ^ ■ *tsi faults i c’ftq c*R 
ftm 333#3>ii:q qfaqft® ?l5i 43qs frorfa ^ts i 
5Tfc«R srcw g^fwr* q^snfft 43 ; , ®iRj«I fqfastt^ 
C3 fsfa vat qi3f 3 31 gqimts R3qqq 3^331 <®M3 
■m 3531 3q33ttf3 i tstr® C3*t ®rRi 3t??st? ct 

fsfa -5ititq .sNqm m. c^rs Urn m.i 
3^33 3f| I 'SfSR 'qfeq^fq «t3%i 43S sfte- 
q?a3»j;s i 4? fit?<rtfa 5tf3«ttq f^a* 
qftsqfw, q'tqfapsrht'f 43; cqtq3R 1 qft^tw 

nttfafr® 43 ? 3tf3 s f®3 'sttq CTJtfeq « cqmfr® 
Rttqlfs® 1* . 

* 5$ f«3 353 ®ta®iS ®t3 w* 

Urcnnand’s Hindu Astromony 0f^3 I 





><u 

'«It 5 Ftt99 W( fsrf* 9sf99t3 ^t^t^f-l 
HtH9 SRI<F ^^Jfff^s I JfWSWT K’F 

’jfV’lt f<Pf i2ftftiT<!Sl ? l stra ft^JM ’jfaffoF 

C^fl^Ws 9f«19l 9*1991 'Sttfetc^r i TO 

C?FtH« C9*tH<S ^ ’jfsflt^ Ott^iT ^t-ot 5 ! ’it€5l 3f3, 
‘TOI f% ^f«t% a 'S( 3 mH "IW 'SHT^fs 

9*f3C3C9> ! ®M9 ^5HtS T^C^I I 'SRS 

CFtt«T5 ( Sphere ) 8 '5(9*133 *jrer ?t9l ^t’FtW 

'sraf^ft— <fit stt fm<T 9*f99tCFH I 
■sraf^fe s ?fat9 3*f9t?i Ts:t era %&, ^f*r 9tsf99& 
•ffaft fasraw, ^*i*si, ®hst$, ’irai? ’iws 
«jf*|% ^ <11?1t9l foSCT I *51319 &ax 

*rtfF5§ 9T®I91 efh C 9 CHt** Tjwr ^*iara ariwft 
CTO ’3'C’hT ^T9 '5t|8^tt5l «lttF, <7131 *1 C*lt*I *jfaft9 
§»t9 s^s? ym *tfl«f 'sr^M ^f9Csts i * 99t5, 

«ras9 (2Plf% *19*^ m*\ c«rJtf®9tt ^Mra c*tt*ra « 

«5C3 =ffat9 i ^§1 «t? t *tlc9 

— ■ (jfiftt 9fr 1?3 ®r< *lf59i 319 Hi C9*H? 

^9 &§9 «139 ft9H5H 5lf9fwt3*# 

jprfH 'ST^ft, ^1 *lf'?r< C9*Nt9 ?” • 


* 


q« wiTWfc «rira: toss ssfr: i 
«9if3 9#f5«f*faf: vfcws f <flt*i: i 



"id* 




*it#T i 

«fat's ■rtfrstj ■rtfsstn* «tfai 1 

cs*? c^? st*ra a cror« fas*i ^fos stsfts i fas 
bretfas* 's'yjfH ^sfa ^tfwnw ^f*rafa 

'a ?JT | ■lfal«Ilhr *tSS'lt CBTtfcfNl <7f?S 
^ e l #Ft3 ^CSS Jtft I ■retfTC ■•SRS*! ■ 3W CS 
afaaSfa '5tt^I«l uQ<psjt^ f^'l ■ttfa^l '8 tfalU* I 
affaWPf faWft ■ifa <2rtBl^^t^ 'Wt* WtfafS 
fas afsl #Ft<t sil *3fCa &>t VWS 
s?st st* i sr^ffas «rtf ft* mi^twR * ( « fcj* 

* "5R1 fafsS « sftrats” as'sw csss* fiifsstcgs ( 

■t8fa ■« ■’tStS*!, *.*• )— “afal<f"ISlSt fastest**! at'gf® ■fe’IS 

sfes ^rti$c§a sis 3ta3 *$fb fail sms acts stss i” ssl 
^f?c)i ftwsiss sUSrscfs aits stats sw *pft '■rtf if'v 
ststdwR i %(? cstPtsraf sts sstss fafatcss “sitsjfats^ts- 
■stc'fs si w nt^j«|'§ »«rc* fatsta csw stst s$s 'jfasts ■ts’Ss 
stots sfatfass i fasten st*s a»ts*t satire cswffa 
«m f^StS StStfES «WtS mSS I fat3 SSOf to ’Jt^f 
■Wr®i> o\$ 5(3 <sufat? ■fartfEss" i ssiistgsij c^tatR^tCTs 
s? safat *i«s fsstrststs ^firs'ts aits^H sitfssts ■fatf«s* ^s; 
afsltssts ft^ls frfs* sitS^S « ^rftS awfa ■si 

atfass i cTtSifatws sR« ■fasti?* $ssl ks si i 
f*t*ttf**s «5; 'jfssl csts, srro assets ^rtis Fgfa:* ass ^5t« 
■tfat* ■fal St^faf CSIJtfa** era fat fattss i ■testis 
$3*1 Ptstcststcss Sfa5 SCSI 1 



'Still'S? 


^43 

cn ’jfofft mm 

*m I fal fsfsi Ptfacw ill C8 ^51 ’Srfj* BlfafifW 

^firecs i €t?ftr *tn ^8 *tsivr ) 

'STtfa^tn 8Pt?R CT UQ^F 8<W8 W<t BjfalW 

ffncsew, 4m ^wn ?f«-?55 #t8t ftf^tt^lsr 
?^8l «rtw 1 5t5t* 4* fojiTS TOCTt ^5t|S 
4m 3|f<lltWCTn «f!3I8 i2(t8 8Vin ’ten 

^Fntrfa c«rrfFa8T r^l’trmi 1 ! ■‘jmi «w m\$ 
fitS’K'in ^tfjn B^fwen' gqw _ <tnR% *p-nt5 £1518 
*BR I 'SltlfeCln TO dftWI fTO8t? <3t5RtC8 
m 5s?i f?i8tfe*i, pi^to 'bti^tssc* 'srtpl ^TOntt'fn 
4mm^ prlfw ^tTWfw ?f®rai 'arcfntPf fNp nsfk* 
’ttfn i 'sjt^rt^ nfte^efii “snl *r®?tfpi ^tFs” 

’jf’fft fp enfa ?fws ws? ^t toiI i fore reps 

nf®RT®I?iT “3~<F ( 8-5?. »» 0 0 pfipw ) ^f«r<tp 

5|fo JfS/5 (rotation) nt8, 

re#:. ^T«f% B«b'?.;'38«oo ntn $881 retta ( repi 
rere fore ) m B^ifo nl refop pi tp 

*ft5 cm nnn nforees: « ret^*]? srTfarere 
« ^nrets refa repp §*t8 $8Pi 4m fopfo 
p 4m 4m 5%im #«# repp % repp ^*tn 
enten i ^’tcnl^ ^8 #8% a B^focre 

’tfaTO refoe^ refol re^fro p Pi i fc*rro m, 

£|ffo CSfJtMfai ^rtr®lf58 TO *tWFtt«I ft5 





£wtfs^ ^Rt 


FtfafeP ^3TC«m §0M ^<H 5ft^l tffc® ^rftl 
^rfe®C5 CT f*f«rtwt®1tw SI® 'SIC’SRI fe*Br foiflfa 

^<*n ^Tfaras, Before *jf5tft?r sr^* 
5F«fl ®t® %«h sri i 

*t» '®<t^«'l <al *jfa% *ifii^src«Rf ^«fl 

st*i i f®fi? ^f*i«tc^ri “cw 

*ff®*N «Wt« ^rfrattf fbifos «i65j ^if(?t<p 
attc® CTC«f, «wtt® l ?tf®* sis ) 
% w 5 ^ *tfost Swf aifcc® c.m\ m \” (>) 

swaTCPfa *fosifffre *lf® Tj$5ff% ( apparent motion ), 

ws: forltt #>w ?|sr aw v\t 

w 8 ! sroFarc«fe* ’ifosifstw ?ttc® c«r*il ft* i <a*R cw 

( Greenwich ) 43 jr* ?f«RT«l ^ 3133® ?3 
'srtfrsS *rct3 snra c^i’t 3J3?t* asfst®n i 

<*rf*-s 3 ra*fi> cstre -stNi®! fo3% *if?rgjit«ia ^cera 
spforfo^, wir ®h ifiw *$n i * 133 # ^tca »w, 
iHf®, sw3, 33t* «r?f® csritf®sffo #f?T3 a® ^ t ® 
®tsl 3^3 spf®^t® cell spfimtcfsi i m «rtfi«il3 
f"l3J feeH, fol foil 393*3 fwf^ atPR sill I f®fs? 
^fa%3 *tta3«(!:«i3 fws «rc3?39fsi 'at’tfo &3tf*t® 


(>) «W. *f»«JE*R fafltVtt 333 I 

•qwifi <etft ®33 wipwnft i 





>as> 

*finrtfo«w i ca^«i tfasttf awta m 

T51C1C ^<5^% ij^rl <2fw^ 5^91 :— 

Of) # ’jftfttt CTtR WX *P?fo1 ^%5l fall ’STfata 
fosOTa afaR f’pf^l fa f 

(*o ’jftft ^t'l k$ fafa$ #?i ^tw 

fa fat J H, <Fta*l atWa S(C*JI ’jfaaf 

■snaa^l af?nrl at^ca i 

(’I) ^faff tpJCT ’BTt^Tl CT^f a«tt3 ^fata* aftf® 
<tff¥st=f ill i 

(a) afa ffata ^fa ca ’jftat ^trs 

TTtfrsqj* at® tflafaw ^ata faatt<t 
tfim '»rtw ? 

«Nfa, wj 3, aat?. «r?f® aawt 

afaal *jf«fata <afaeaar<f ^ afar® ah 
< ittatfe if R i fc^caw wt a*R cat^ffffata 
fswt? tpseretfa® ataa mva i£)^*t 
$t$ta ST5« i2t*tCT TOtfa #ltfa*n cstJlfaat 

^ttwtatfc *iraa art* ^.fau® *rttasi ^ caa ki ftfas 
c’tfatta* *tf*5afa:ar ’(fare caai afa id i *rifa wfars 
nf ^ fil afafl ^ >i^®T < 2 lWfa afaKal ^5 ’ftta t 
■srtndia faaa ’jfafta ’tfc® al^wis ^firosef— 4t 
<nai>l faaa a*fatas aMa < 2 fta*t a^a ; Tfat*i 
■at >r^®i ^fafa 'sitw) §«rtfa5 afe® *ltfa® »i1 1 
»rtfa <[fatc$ ntfatstsa ’jfalta afa® afafwe 



1 

<*>f ^‘Ht* f«3 'STtfFSl 'Sft^'S 'SICT^ 
csfitfsfw Pro ^'o <2T5tii *firal fasten 1 imstm 
m* Pros ftpffl Pfetop a c*tt®it*t3 ^Prft, 

fit? <8 lW35tf ?t<t P; 

c? fffw «rtre <>^ ftfti ntt, 

3tP? Uim ft?t? 1 m- 

*M8 SrtPTC®*T G 5?f ^jrecs? ft%*tt€t 1 

fit?«|C«nr 3^1 ( orbit ) w.?s '®rNl»^ fapRn 
farter C? “tPl { saturn ), ^f® ( jupiter ), W 
( mars ), ^T, *53* (venus), <I*f (mercury) '8 BtWS 
wl *t? ** ! st?ff%® s Jm4|* '5tE?ft*t^[ ^Pi^ts ?f«fl 1 
$?tre srfal ft^sc^ a srtPo;? ~*ii cq 

Ftfafa* <jPtff a ^fi?t fit&^'i ijkscw. 1 

'Slt^s <5t?C e IS ( eclipse ) «tf s ^t<f*l SftPireit 
?f®t9l ?tW ?5 I ??t? f<P§ *IC* 

ffC^R | f®fa fit?m <3f® 5Ft3«l 

fafm ^pRl PlflOP fit? 4 ! Wf dfalPf* 
^STCtC* ^filfttp I 

«rt<J^ CSfJtf®%? wuw Stl, fsfa 4*3?* 

'writ® fa«, *tfs^s %®r 1 f®fa ’ttfmft®, ftw^ifn® 

( Algebra ) '8 f3C$t e tPl!3 ( Trigonometry ) 

*E** CTlPl* <KWtt* ¥*! «t*tf*F5 *Pffl pHlttP 1 



( Notation ) 

ws ®tsu5 '>, %, « <s|ffo jkui- 
H 'SItfWS P stfll Hi *fat%® '®f1C5 
HlJtfttfW 1 < 1 t*i 1 -ssfsrs 51 i wrs: ^5ti 

< 2 ftw ' 8 rf<t% imtffal ill *!®t%® H 

1 <lN 1T15T1 iflCa ItW *FFR I 
Hi CT ltfr®litsT TO 

HrM it%® ?3 it?, «r, 1 «siff® 

ih?T<t ifsrei i <n? 

in5tsi vfirats faft jrw h h itui «wt 
*fijS5 HI 5^tfe*H I ^t«I ®t5® ?tt® CW ^t?Ifl 
itlitftwii toH ?$ariw 51 ®t5t* 

froil isttifH ii i 

^tarftsr iHtarfavirt* iwj soft's cH y\\ 
(s.. «r« i: ) Hswi stwtti mrtfsntfpH TOt*i1 
Wf* 41? OPW; Ill 111 Ifatfa fosrfflClH'S 
®t^1 5151 1Z11 I eitffa ^CltCl I II III ’<2|ff% 
Clttfa I'f’tMl 5MW 1JH® 5?® Til. 

>•« *jltr*r fw[ <siwwt it#m nffit 

Him sttut?' 4i? '*t5t5 m atm jflfewti 
Him c’tt’f ftfto f^jrs^N itiftotm fti? 

5^c® fiflpnr mTtfafrH HlM 5(51 *ft*l ^feltw 
<2tefa® iai 1 $tw fHti f®r«it?il 





#rt«ri 

toh i ' 4 «rs ^ #it®rte ■ «f?tc«?r sttr 7[^3rt 

i * 

stefas, *jp6*t?r c<tt% #rN 

fac-ft *Fttf j* m ^1 «ftc* i ort% 

^<s(t®Tf?i srt^rt ^ «m*ri w.^\ 'stirfbi 

^ftW* 'stf^Rl ^ ^f*ral *fffs 

^3tt§ i ftor &us 

f^rc*t *rwat &3\ attfft s 

^C*t% ^fat'll *#5 

*5t?t SflfHs #fl i * 


£IR!|ttil 
( as. «f:*R ) 

*rfa$5 

( si.. «r:‘*i: ) 
srfift 

{ lOb-S sr: <8R ) 

lEtfa* 

( is.. «j; m ) 
( i8b-. i : «r ) 
( 18^ « J «R ) 


\w\sjs r,v 

i,i,OT,W* 

*?V» 

t x; 4 (| ^ A. 8 9 VO 
!Z39-<»<A8»to 


*4$ Ball’s History of Mathematics all! 



( Algebra ) 

srtfiota (Sttffa ®t?rcM etsfa ^fsstffa' ft^f^rs- 
2fc*f3l i fsfSr siwsf®! fr^Prs wta ^ 'sttftft^ 
ftprw ^f*ral fait^f i sftffa ^c?rtc*f vst^sw^if 
tfa*)f*lff5* *2ftft^T ^efisl ?f«i5i -qfm i $t*ta 
srrfastwf®! fj* srf£— *ns*5; 5f’f »rltw f%ft 

%®h i fsft fe«H 

<5?fa fe®H sfl | fif? stCT^ffa 

5^n ftfif^®! ^ errs S5 j» ^Itw vSftsws^tPRr 
’fteffift® ^ft w i ^sffRfrprsi 

$1* st^tscI?! *m <i1 *!<r *f*fns 

srats fs * n cTitsf® srfsral Hts?- 

stffcs* ^sr CTlfw ^f®tn ffat* ^rc« ntfa i 
c’Ft^ 5 ? «t^r 1F®W sit 3% tferfa 

sift®!^ ^TCl CttttffcSST cn, CWtWS 'Sit®! 

srt^!, 3>t3»l 'Bit®! nf*Pf, 'Sit®! 5Tt^ <£H\ ^t®! TOtOPf 
4% EtfitSR srfat®! <Stfa >«• WH! *!!%! 

( 148 s» 8 ) «ffgN iiWfWTO* at* aittrit 

'oftts sr^s m i *ra srtfjsi}, ggres «t?f% 
eft'll?! c^Jtf%?Ht , ra 5t?s srt<ift 'sftts sr^fs 

*lfo W I 810 $1C®f ^PTrt ^Mt*B(OTt 
*M 'BfTOtl CfJtfoSHl ^W*ItWT W^tW sit^s 
S^?lt%®H I Sft^Io'l, 3^93 <sM% oft'tfa 





V!»8 

csrrfsftom fMfa® tc« 'srfaffcMC'tt 
^51 CT^s 'srftffa ftsffifas ssta'afo 
f*wfc to* *tfaffi:«i n%i soo c ^ ^i 

TO^TO* -tot em ^*nf*ra siri i 4t 
TOfts fta*tf*t3c*sf*fc«t* fa*» ^Cs PtTOt® 
*farl f*W* fa^tCSl ’lift* ^SfStfcsS %Sr 
^ratc’t ositfa® *«;? ; a\f % ^3 ^*rs ^ 

SRI: ^?I I CW #Tt*!t!f 

WS ft *5 «%, CJftf’f 

w«a tftntt stfsto sr^fi 

fall ®t3ta3 w5 TO* *ffaft«| ^1% | 

<Jt# « gsrssr, «r?«rT5tfr ^ffs 

5(MI ^I®t I fafa 

JI^yRf%3FP( 3 jl 3 *f<lfa[ ( Algebraic analysis ) 

■srrft^l I fefa ^<1W *i^*<T e l ( quadratic equation ) 

wtftm <W— 


i + ^+'J>+8 + 

-* + ^+'3* + &* + 
V 9 + V®+'5' 9 + 8'* + 


y£lt fal G5tfa OTffisR *faft^l I ®t?1 Tfa 
fsf^r ftsfflfaa* TO« TO*3fa ^’FWC'Taf TORI 
fatt^ I 







(Trigonometry ) 


>©' 


fajOTKfife *TOK« 'srtfreTj iSTtStsf 

^51% mi <2ttiiiT « '•rfafto- 

fafa 

( sine ) <4^(5 

ftfW ^N?i fasten I fafa? ffef*T$ 


*K*f!L WIJ isi'Wi <5ftftai StWf* I 
^tap^af*! C^tW C angle ) 


C^TW ^ ^itW ( ssmichord of double the 
angle ) sfil fait'?*! I «WT p’ltOT 

( first quadrant of a circle ) a| <ri 'at^f? 
'sfta c*tc«rc ®rr1 fafm fafa? «£it atf^l 

<2I¥5 aPC<TC 1 fafai S» fefsm ??Il ®8«1r ^f*«1 f^J 
aKSa?l ^ *Maift f%ft^jjU<T *R«tJl fam^ *-.-8 V!j 
sffalltfe^R, 3%®! <4$ vx ail I 'sit^fapp 

^WifaiFFili i£lt ai^ll '3->8i«a ajfatl f5f«fo ^t^Hi 

Taft ’ifam-^mfaipr fnfafa 5f«tJrf^tt®i ^ ^itt* 

afl a?f%l *tf%?Fl ^attfar, f%l 

CT «->8VS IFftf-S CT fsfaj Bftfairaar aftl ^tUfa 5 
«t? ^lia WW Tttl f?i f%S faTWMftfe TOi 
<5rt<r« 'srca^fa m fafai apfaltfeeR | ^rtf*l1% 
(Geometry) W3i <St5T* 'BJCai^fa apltW ^ 
'srftSI W®: ®Jtfaf5<? ®H attflsi fiflWt CTO 
§f5 tipi, «tlW Cans’! fal ail | 







«nfN 

«tv8hr wrtfeft 'Q wrtsrirorai 'si^rsiift \ 
Sroonr #tTO* *iftn faiw fci ^itn i 4t 
tfcfaR ' s t'Sf%if 'srff^ts 

^rtcsrfwl *iTOTtffs trow f^sf to 

i 



^1^ I 

I 

“toffift® ^a^WtfifC^ stffavsfa 

#itf5®i \5ft^ Stature vr/<i jflfcai i <ira«f 

'STCJ^F fostfsi* 'HilWZ, %ts1 >It*1#R ^®1w 

*Kwffg ?®i -3 mi ®it» ^firatc^ foi 

CT'Qf®! ’Stff m I 'STfaff ‘SOT fast fa 1 ? 

’it^ e n *m iw *?mm f*w ^bwi 

?*f I v5t*tPPI fa®tfa^ m«Rl fwt¥ 

cw ^ fir? $t?t?r ^tfwfa'sfas 

£|«fa W@ fa?® I ^fwfasil, «2tt%Pl«1, ffasl <2|ff® 
^ttar ®t?fa ^tfafawt* wi ^ ®it« 

^fwtt$ i fa;i n®t%® ct >i*h fastfa 1 ? 
*fanrffe»w ^tsfas ■srffafarfl 4® ^fa? *tf?wTCT 
p s?fa ^Pwi < ®t?tOT?r wij *fa*wt?ftpt 

^3^ i 

5t®R >H$ vStip^f >*«» Cf^tft fc»IW« 

srt«nF tflw s^st? 4 ! *rorc» $fcfa 
fast* srfa a# 'sstfirc i f®fa « tsftfaw? 

fo*pr i ftsfa «tf*Fsm wfti fcrt*nto «M*r» 



*3*>\ r 




$f*T« TO«Bf3 p S5FSTO fe*!3 TO* «IFW fit % * *fp» 
3531 ^fsratforo i vTO% 35 i q<R srte 'srjfe toto 
<®to #t?TO qt^faorM w i ^to <Bt^t?i «it*R 
TOh « fws «ts ^t?r p 'sfafctcTO ^to *ie® i 
3P1 ssf?t3t fe«T3 fvsft wt®ra 

'5ft 5 !^ f’f'Sti’F p '»t®j 3tftP3 $ ^ 
*f?03 <5^°x TO3H<?tt3 $tet* ^«n Tf£3 fafTOf 

?m\ fTOttS3 i ’>*>* jjtpi tsfa ^c«! csffir® 
*3 I lilt 1CT* fSEFW «W« 3li>TO ; tfa 

fe{f^3 fw 3[3 I *5tTO fa'St<T f^l (A 
$M3 $Rt?t 3® ftfa^tfrot tour i c*\$m 
^4 >ftc»i f®f=r rnmm c^tm^s ?3 i 

ftft'Vttf«®t3 'StJrni RWl «t*l ®llf5|®i 31 I ffl <fltTO3 
$M* TO3#f #TC3* TtrtlsT <2fTO ^531 '®TO~g 
fefa ^CTO 'tfotfo'RI WfTO ®F§TO fitted, 
nw$ ^ptw 'srfaf 3«TO® ifets top 
#H mi I 3^31 3?fitf TOt®3 | dl^sw '.»■*•*> 

3tt®t f*f3 fa^nit3 C3t3t?fa® CTtfa? <2t^ 3$ 
*fiHffo»R TO* 4f <TOCfi "Sp-fa ®t<p|3 *<f* p” 
4$ ^'ift-sfe (A M3 m '®Tt3f i ?r : ® ^ifespT <5M 
$tst* cq^fsj *tcar top ?m TO i 

$$ <j*TO <<lf%3TOtP TOTO TOpf3 fBfavrtfTOl 
'SfTOCTtT JRTOt *lfTOW 3TO3 1 <TOT* TO 3'tfTOiCTO 
3TOl <SW* m TOtffP TO t (Atm S*U 3tC3 



flit's reft S faatfwfaOia Ft& WC5 

s* i «$t ajtw , wr*w c?*it*ita *ft5 

aft& ^ «rtw ?«ata #teta *ftarea «tft *r£fetia 
m fare ’iftstft » stal ata i ■startw <3*rc*rl oat* 
falfasifacaa ^fia fast*, are afaw fasten Rsfitaa*' 
ftf§4 I f%ft ^115 aft® fea*, Itaffat’Hl 
afts t5 afa§»tca fafare; atfai:®* i Mm ?ts- 
ftaa area &ta #tsta «tj?® ^*ai fta i vstft* 
re'areta feraaft sire*, ^aa ft cwttre attata 
aaas cs’awl ffatre are aftai ca^ttre *$al atlt®* i 
Mm ^fa^rea a?atftal $falre “cs^reta as&a” 
afaal fcftl afarea i vsfa^rea are •stffta* fast* 
atda ■aitat? arattal frala m mw? repeal a faait 
aas affia, fac*ia stre ai% i #f?ta a*aa *1 at tea 
'stwla ssta^a atfarea ft *1 arerea faaai 
w> atta re’acata aat*c*f vsfa^r ^fasri aftt® Rta$ 
<prea ^a* ^fa’si f*wl a^faata m $ aaaa 'atafc atre 
c^areta aft® ^rea*t ^sjcsret atari a^rea i <5? f fast 
faaaa^ afa^area Rftssi aaaifttca $t*t* farea 
dartre atftatfta 1 

"fiyef’y *pp ^rtan 1 

ftfa fwa a? «ta at fare* 1 <re ft* fret* 
^ps $or sreitfpw ^faal 'starts crercat* <reatft 





si* 

*f3T *trtc«rsr i 4t *lc$ c?*k® il <$f?tt<F' 

fafastfaftR ft, “fot/l* Hft* 3ff?fsf ?f’F*l ®rfftfa^1 
’ttc® ^fk® attests m\ fasrc? 

TOP ®lt*ft m 4*5R iSftffa* fastft ®[f%® fast fare* 

'src^'i ^faretfsn f®fa <at ^ttfr?r reftr 

*fftr <rf®nri *ct 4 *? ssftt^re 4t *nr si?; 6 ! spfare 
fac1*«tft '5t^Rt«f ^fk®iifi! I 4* *iar<ft^ 

«IT3 ?l9i ’jfalf 3S[ft* 4t ^ftft JTtSfc? St? 6 ! ^fac® 

?k«R, fal ®t?ft faftl tflTs W ?k®R I 
$ftft ^ft 6 ! .at CT, Jf^qtal vSfttft* *4 

*fSire* nift’lfS' *!$* fal fc*tffas ^faft I «Rt1ft 
4f?ft tF®^* ®f?retft 4f?ft fa®l jfsrfa 

«wt* vfiira w s* i fa® ft *nfa *ttt«l 
>*«> *!£*! *.*.■■$ focw i>rfare fkftr wr?fcw *$ 5 - 
*t$l i #r?ft ^tfiftfa C*faa fa®! \ 

*t«isr*rtt?ft* *ftt ®1?ft fafal fa®! I 

*I^t4i $R4ft* WSfalftft Pwi S JtfSRft 

csf*rtsr *r?tre?t?rrfa®u , tf®^ sratPre £*®nfa*f 

^ftt^ Jf|t?ft* “«Itl^t^” *tfa ’Ffasi CWl SW 6 !* . 
a stiffs? ft«tre* 5$ ?fa=!ft ®ttst?. 4f?ft Stre- 
et faftfa®! I ’jfaft 4t. ^fa'<|C® «tfffa? 

fasten 5^1 ?f?rcfa tssl a ivfttfr 4f?ft *rafa? *fas 
?t?i i 4t w?ft $t?ft. ft® , *it'3t ®rfal *rft ft fafasf 
efftft sttffa? cfN JftHift fafa ijt- a'srfttfaT®- 



^c^r, JTfsrt wr ^FfsRtfa, ?f%*i 

<Sff% *tffa1 ^51 «qat «!Rf *T|« ’ff?TC$s[ CT *pra 
*PW ^tfwcrs $RR fasti #5 S?1 I fafa pRj?I v 4 
tf*1 ^ C’FR'S <2|!fpa¥ TWtR faw® 

%*R Jfl I T®tc^r fa^n> ffipl *!t« ^P??i1 *f[5 
wn| *tai q«R cfW PfPtc*h v5«r Psr «tf*rfart 
'« ^PiffPraR n< i «rPM 'srfRf«H 5 'R ftft* 

WtW^t®T ( fossils ), stJt^ltrWl ftt*R ftfof *P?f, 
TOCS* wf^5 <SRt*ra^I ( coral reefs ) <2|f Fs 
ff*fa 'S ♦ift’FR ’R aR'R SRR 3Rfol#RtW ( theory 
of evolution ) appf; epffoJiR *$C5f«*l I 

'iVOto >Ttt®1 'R&ft* StfilW faR TOC*t iStaTR^' 

*c?ri am ftfirci wrfirai traffic** *f?rct* 

*IRl ^a? aFe* f^5j I %?Zt faR ifRI 

<2ft%?r Wf*I *TR«f «F?Pa RtR5rffe*R, 4»R 4?13p! 
C9%pT5t?l Wta <JR? $RR 'sifaSal <2RFft 

5Ffka m ^5R I aSFR *?ta <s& *t*t* 

*ft&9 ( *IR<t SffsrR fcffl ) «8lt# ^ WlS frsrffr^- 
?tm *rs ’racist* q«wi*i art^a sitfafaai 

« <$>fwl fWPF arf%3T3l <2t<Ftf*l'5 *fk® 

®lt%®R | '.v-ov ^ta ib-8F Jit®! *tfT® Taft “ftr«»|f«f5fJt9| 
(Rt^rtlfe^” jj-rrwim ^ftj ^PwftwH i ®tst* %vm 
ftjfW 'STCJRf <2R$ »T8t* nfta ^Stfal 1 

wz >iti?i RrtsRtff M* fom tor i ftrcfc 



*2ils ws ^R *pfaratfe»R, 

«fct* *t* n«si $$c® <sffi ?$®i s?ra$ srfw 
4^15 fsj'f ® ^ *tftertPi ^R ’pfac® ?R i <at Ttwt 
f«R fo*H arc? tRR qR«R 9R^*!1 
^■StR <2Rtfi« ^ | vSt^tCT^f *tcr Bfcwtt* 
arctw cr«ii tovtc src? ; -<rawl8 p f^ora 
ft^nrc Res snre st®i i 

«ltffa ^ 1 * 5 * aRtfcp&Nfa I 

vSt^CJTC aref«rclMtW* *|R5?1 f«r«R ^ <«ttR 
'eturs^r isrcfatsrctw* $aw «R p ^Rfa? 
m \ a& araft^iRR 'ttift? ^RTCFTCiW ^tfR «?R 
tm*\ a < 5 Rre mfas 1f®r i *a fw?rc ^ftcPr «rrc*itwi?r 
3R arctw utl, ^ ^ ^ «, «tBR «Rre ^ 
awprc^* cT*t 3**i&— <sm «RR5R 

•W, MR 'SRlR ’RR^SRR ( transmigration of 
soul ) | 4 s WHR'anRlWS JRRJ aRfa^FTC awfc 
ft* *1If, 'Sftl ^Wt* *5 orcftl W *E?R ill | 
4$ <HR5R*tw ’Rl <rc, 'sbrr srRw*t «rfs«i 

*R*r <2Mct ( m <% ) m f *$, ( «w«r 'a 

35* ) *rat?, ( ’its ) *iR^ ), ap’d: *11** 

( *R* ) **t tfid *T%ffc*rc I apR 

*pww* uftrci ’i^tsuR ^Rftfr 'BitffH 

( primitive man ) I <J< *|src*eft' 





^ w’Tfwfu’rtont <2f5*R 'snips 'sjtwl 
#5 s »1 | 

•Sttffa Bt*p® awfa^^tW* foffa <2Rt e l 

— '®rt¥tsr ’ifa^M al startsaatif i <st «r?t : caat'f 

Cff^qSI'RtW I 4* CTtfirasmtW 

wfaps ntt g , 'sriH srfaawts wata ^ a* 
OTtfa ^*1 I 'SPW tt?ltM 4f Catfemiif 

^iMit« rims i ftfpiw 'sms s— 

Staat fa»ira*iV» efeisf; i«*waR i 
^t «6 iPPW* 7 Wv e afaas II 
faiW’R *BsaW 5 $«iV> 6 ataat: i 
seal astwsi; 4 it*ir a’sifa wca* # * 


* * csotIS $®tca '37s fa^ltiM ?!« % 3 ® k|[- 

*tt<(Ita f 3 > "The Economic Botany of Inclia’’C5 Says ?|atC? 
(O'S^i); “iwasW “catfa” ‘iaa *itm M 4nrt*r*iw 3 
cstlapfl farfsiftwlca Say® states ;— 

aaswtft Tf<al ^VH-f^'-lfs: i 
f steal aw.aiat: »tf*Htt f wp^t, u 
fSKaSPftfS i 

JrtftatfjK *tfa®jsfj aw#i; sestssjats 5 
4$ "amai:” »w al *rtftc*ts ^a safasfa evt ®i*i**it 
#5 abates 1 TsacW^ls seaaHM a? satis vim- 
<rt(a af? st^® 4t catfisPFWfljw cat* $si ® sfasl favtess ast :— 
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a Tt® .<2f«fw ( ff tft ), 

*&* 3RU awr (wtfo), ^ (^i5<f « w?), 

*f#t « *1® W!f» ^ | '5 < N 9 tC5l <w 

^tsnrewni *t?fc jfftws i ^ wtfewftw «mct 
awt: «r*isr, ^«s?, *t#f, * 19 , *rfa<f 'S 

jisict* fcifar f^ra «wt 

arcfa#?nr 'sfom 9»*ia *rf%^ ^1 1 

95 ^ff *&—■ «rt$fa* *tfN*tw sttl 

<2ftlk #fa*9tOTf ( fossil ) 3Rfafl§OTf a fafal 

ft'fo cWHjtC'THj CTtfe’M- 

c*fartHHnr fa*u ffwtfa^l cwfare 

<3, ’Jfaffa *t#5JT5jS 


’Jt^tfiR'W’PS 5®lBf1 WNFR 1 
ffart ipnw 5ra«i%»6 ’ifrn; a 
*1*1191 fo*lW5 b$®i Vb 9l99t: 1 
419^^9? f*»l fflTJVWtK* I 

( vjft»tt* ) 

B^f® SWtft B^C#<ft*5 5f«9{ I 
««Wl C9f8ift*69 §f$Wt»B apstfsit: a 
*ifirc?lf#5t: 1 
cvreH «Nt9t»l fcfwt* witt®: a 
Sf9t^5ft*6 9t9C9l 99[9Jt»II*6 STB^Jl 
9i^9tW m Htt a 

( W^tDi 



srtsf smw (ttl *«m ft^l ) 

Off*lre ’ttS’Sl 5Tf5, 'SIS C^sfa 'SJt't* ^Sf3 %** 
a<*tt* JRl i ^n 'smi 'srtgfsw ^ta *R^5>ispr 

1V31 TOT C*« 5p5 ^55* ( 51*15* '« ^5* ) 

®fi* <srt« ?r«fi ftftif i $m* naaft 3^*j* 

•rtfcfoiqt* *tt*tfaf*il m « 3R*f: *i#ia 
^F® statcf i ?^i wwi 'sit^’F ^tisi* ^fwt* 
=31* ^jjH 5^w *K9, 3R*I: ^ 6f*I? ®fl* 

$ 55 1 «iit B^tf m '^r^fa* 'sit, wfa 
•Slf 5^1* m 5>tc* w tfiRtW fes 1 wt% 
yfanm f«s* afata* tt'? «w* wi ftattw i 
^fwfFa'ftE«t* ^tf^Ft* «t*ra CTffett- 

atwa ctftjtt’iWr aatfsr Macros i 


*TC<fa 

W frSi*M I 

3Rfaa#*al* «5t«* '8TCT*f *tffaf- 
^*f «<& ■®rtf^® atatt* f»f% apfaal sta 5 ^ 

$fttt ’Ta «5ta a^faPB ^*tfe®RI «2I<W5S 
vgfwtfattEta €tawf*i 'sitfaata Ma^wa ^afaaoaat* 
iStBtWC^ JRtW I 'W ' 5 TC*W *?!* ^ft 5 ! 

<*tfw® ^gttf *t?tla tfWtft'5 ** Ct, C* *W*\ 33 
^aFartE*! ^tf<T5 fl?I f^Fl <flt»I »lt^ I ^ 





^*}S9 

«*t«r '5rt%® states ; ^st* ^rtff% 

’TOFfS 3T5 f%$ Jfft 3 ?^^ *T5 8 Sitf? i 

'SttCTnt^ta •flS'iPPt’T *rf8at ftatCS— ’ 3s*t* 

t5 <w a^ta 'rot* *t* ^‘irot 'ftfaro 1 

toji* cat ^ attrses <7! 'srf^fa 5 ?' ^5 

to stre awt: TO*rf« abates 1 sFfJfWf 
•suFt® sft 8 wteas cwstac*ts ^fTOTaeaT ’itsm 
States — *ito to sft s ’hats SSI® ro^r 
fafss 1 ^ w ?t aw ste® TOt a 1 ? ^d— 
faSTC’f TO3} ^#FfC«l'«I TO^tM* 

a?*m StCS w SPatSS ? 

to safts s caaKs^af* a?f® ^faPwrrfswsi 
c*r«H ca jprtart^ta tows stcss roti ^5 ^<pt ^tes ! 

CTSW'SfsHl TOfTOIS ( vertebrates ) sj^ssj ste'SS 

»c*(ts 1[8 sa 1 jimn wai si* cs stress tstsi, 
sacro *tt«fifl, cst$ta stses *tl 8 stress ste^sa 
•5t^sf 2j«rtflt ^tst 9 !, C***I faT%S*>ti?TJS S»*le*$t SFftsT* 
m a^3ftS8 St® C51T>, "PlSt*® a^tSt*® S®fa, 
*FtStS®al '©Sfal ^FI a»P5S ^ C*t% Stei5 
aRtsea <*? sto to* ^ft sastfs® screes 1 

sUSt* WW TOT <4SS stfeS, StSl 

®tsts «1*T8 ¥tw *rttft sri 1 'starts wtril 1 TOes* 

( mammals ) S3 fsfs Stes* ift3 srrcs aefc, 

fro cs ttwft cwr anew ^tn si, *t**i ct st% 



f®33 f ff5l ?f5 5ft I (45**1515 RtEf— 3t*t3 

sfwt* *tcs Pnpfiw $ti5 *it cwi m, fos 

CT 11 CISC's dfac3 Ifa 51, *£o5t? ^fcw ®ltc?t 51 I 
<4^*1 '5515?^ tfesT®!*! ^?t5l ’Sift « 39*ttft Bflfasm 
t*rrt ^tt^t^ar *fftircs 5f*mt «T«f ?5 1 

, «ll 3f5f5 5f*I5* 45*55 (f53S|R<F ^ 4<pfc| 'STp’^J' 
WtHf &RT&5 ^R5tC^ I 5fW ( quadrupeds ) 
«n?r% fesKai^a %55 m *t*t* «itw 5*» 
55^*1 elf f* fjracai^a 5TC53 'apjl WJtf < «r| jfe* f«ij (= 
m et:5*F Rfqfrt*! ;<fr;ti % **» 3f*i *ft*j 

*wt* Rtffs *rrt« cm 

45t C*5f 51 ^eluMfe f m 51 ■sKl^ft 3F5K; *ffir3Tbf 
5*T%5 V 455 T% *$ *t5t5 <5fl?t 5t5C<* as*l « f$E*?r. 
m ert<t ^ffrscs 45*t<ii*i 1 

.fef«(f*tC5JS 4fi*f ^5*1 '« *tf55^5 <f| *fl| 45* 
15*3* faf®* ( species ) ipfal 45f*t 

ft«lt?5l fi*fC5 « 551 5#H Sf5*^5 CMtt*l fa*l5 
ct *ttf*j 4s «w Ri Tfatl *tf?5l fistc* « epft* 
( varieties ) 455 &WTC ( species ) 55J13 iNW 
551 5tf 51 I ftfcn CltlH Iff 45^5 3E35 fc*MW 
5*f5?rrc*5, ^5 45 *sr <®t*m 5:51 *!t6fi>5 C5% 
^p|5t«l ^finil *tf5 5ft I Rf5f5 4TC3$* ^fs*f *51* 
53 5Fttl TON t*t5l ¥tfo»1#t, fft*t35f 51551 
«ff5l 3f*fC*f5 *tt3t5 $*KS #f$ 9 t«5f *f*CTt 



?!t9 cQ<)» CTO CStTO* TO 'S *tE<I 

'ST%w>?f *tf*^c® ??, ^fi«r 

HcsS ctI <2^1** ?R ^f|#o ^S^ItCS 
*it3t 5^51 ^fS3l CTO I <fll *1^*1 l*ft%!?t^J "Q 
^fssmcim w’lstetw *?l #5tcf i 

cal ^ '5 *it <2tis fat to* ^'stcto 





i ws Jtfafw -^far, 

« <2ff$f3* fasfsr c* w? fsf% pft^ 

^f^tfe^R, W famt p|CiT 

'srt-sfttfto c.n, c*>r ^r?iifi fsfa pff^aisr 
^fkawt ^tfe?rci $1*1 f»g[ fafej srtifg *tmi 
*iww ^Tmi ms nsW i ^t*ts 

’IJSWS W<*\ faR mil aF^KS^StWS *F5FSl 
Jn'Tft’f ^ns TORI fol <i)5 a«IJ <2f*H , FfsStS 
W^n ^t?fS *ICT §fr3 J><! i(tf I iV4b- >rfcs| $tst* 
Sf f<Wtta ^alRsf ^TtS 6#! ®ltCSCT* RltfStE'l f«ft 
$f5t* *lS>PtS SR S fmW «3^r*1t* ‘Smfaa ?f?TC3 
<2^5^! tfs^ ib-8 8 JTfPI 'atSTfS ’ajfaSa 
iSttPK f¥*Rf *T«I ?tPmtfe^--SW« ‘SfTOI TOR 

i <u<r ctff^sR cs $t?T* *istel « ^wrs sr 
I£ fa qfktil ftstOS CS, s&t?1 ^SRtfa^TOF Stfc* SRl 
RJPSS ; CTt 5fS> fefif tfttS fWOT <2T*t*t *fa* 
jitiR *fa«R i 

t$5 JPK5 -iVtV >ltPl foft 'Sffe # Pt 

;rm Rts <4 *sr fastfaw* fast> &us TOS^fa 
<Tt§faf*t <sfttf ^ I 'sstt*R st*ra tft’Jjf *2ttf 
f<t53fRS 'sJtC^STfS ST3 %*R 4ft‘s 'tftts ’ICSS'ffS 
m fafas \5tS%3S Stetfa® faftS RtPWS ’rfntfiPR 
— 43 R f<p ^sfpTsr c?istR> ^tstss ft®i 

%i i s*il st^tf «3tc®Pi 'Sts^RS ’ftfrtsMts cross 



fcgsstfg? #tggt 


lV« 

gtgflr srtfrreg «rl i \sfg?tg gt^fafgafg gftgg, 
**tg <a?fa ttstg iwm c«r«rttt*w i Ststgl tW 

g^gg a 'Sgftgg 'S ®t^5T <at ^SfOT <2t^ 4^C5f 
*lfi® '« yfav ^teg I &®g isfggit >wv ^Ttc®! >*H sjfrtt 
<»tfgcg fgftgtg cgtgftlSre *f8s <ggt § g«tg ’tfegtg 
^g i g»gtl5 fgsfg sfgirsg *te*F ^ss 
gtgg * gSgtfS gl gleg vS'fttcgg 'stf^rs 
C^s g*ttg ^tPrs st» fgRi gw^g i <<|sr fgs 
>!roo iff;?] ststg <2f<« ggcgi f?R <s<p«rrft geg 3tsrg 
fgrggtfsegg eg, ttstg W* 9,3 8 »hi«» gt&s 
fggi «sjsgr ‘gt^ft^g gtgl >*t -sjgf egg swf 
gsgl ?g i 

SRfcr#T 'Q f=r#R l 

v^i* gtw ^8>ii gregg gffgeg #tgtg fg^fg^s 

"^^I’lcgg g&*tf§” ( origin of the species ) sftW fif f 

ispFtf'r® p iggt eg? fggt g« ^t*n ^\ l m 

( w g'fi ) ggst fg#N» *tgi gfg i «$t >aes f®fg ^tg 

amfgg^ggtg « isrtffsg? fg^ggtff ( natural selection ) 

<m fcirtw '« gg^fg gtgl g^fflfgg gsfggt%ggcg 
<Stftg mf^raig gfgrcg 'srpsfrtfcs *fe* m i 
*W» gjtgt# <twifwBr ’fcmf^g gt 
orfggi % ^fggtfegg eg, ggs *ftwi ^cg^fs *tfir 
4tav «fcc* *ti i fti ggfgg Mm gl ctf* c«f«tt^ 



*ftE?R CT 5(«| 

^ tflfcf ifffeWhr fwtl #3 #/o 

•ftor JTft i . 5 nt 5 rtc^ f%*t ^icsi 
'®*tW , f fW.R <2HrtJl i 'St^fal 

CT “<2ftf f%^‘ ¥P1” <ptfif <iHt 5f$5tt*nt stt«(I 

*3^1 ^.* 11 % ^5tc? i fasrtfa’F- 

’tct* *rfa«N %i ct strain suFtonr ^*rsi ’s 
ftl*fa ftc*fa TC5I 'STfalftlfl *fSm *?§ ^?ftf ^ 
'®t?tt<f?r! 3i;*r«ni « #r^i i 

W5i| « 'SflFW ^ ?lcs *ttt* ^ I 

'« #fa5fl ^ ?tW f^^§! 

Sltffo? ftp^tBCTsf ’PC®! CT5 ?M ??C5 ftf«S 
^ ,> t‘5tc e t?r &,*tf% ^ftc? i <af -stiffs* Mtw 'af.ft 
apR^car f«^ ’Rl flics *ttr<t i 
, ( <F ) 'SCSI* ^*PTSl fl sffasf* TOT Wl fftftf 
jtcbI, f*$ ff? w %fl ffas R tsW ?lt®i 
tS-ttsi jfri f!R®1 « #faw* ^ fl *W* flar 

<Rl ’jftftf *|PF 'STTOf I W&® fPSfal 

-STfSlfWl *ftc® WfC’M wf 'StSfflt Wtfts ’TfftCf 
■( survival of the fittest ) ftf* ff fftsl ft^tf I 
-efttsw ’t'W fftfl CT 4i¥Hft^l ’I’fftfft 

<KJfcs sifsl5 ’Ffinn toi* m « «ww*s *W* 
jj^rtf^ *tcs «ttc* 8 mmfa $tfts «tft* $13 ?lt*i 
*\IW tor* 4*!^ «tff ft*! C*tj& TOW llWl 



sN#f 


blr* 

CTli’l ’t'Wtif ffal 3T«srf«i f fMtt^ « 3f fe 
&V5 WTCS Wtl5 fT«r Sfc»t{[ $$VH i?5 ' 
fffC* 5t*tf f WCf 31 FtffUl CffaiW 3f? 

’jfaftC® ‘5l1<? 'fU Sj2J ®ttPFW s?1 I lilt 'ffW 
vwmr *rtfa*w^*i^ 5t*ffit «Hf%3 

ftfro i ffafr f^t«tir wia’fi *i^tc*wi c^% wlf* i 

ftfl <3tf1w SFfaM Wt‘0l !*? 'S JJ3tR«fe| SItll 

fft I SPlffy #tfe’T55f, SRUFtsW Cftf •filffs **tCT* 
?<|J3 «qtf 'Sfflsf '-Stiffen ^1^*1 I 3fft flt3 «3<ffOT 
w«?l fifes *ttw i 3f 3^§1 ct?*\ fvrc* 
*r*3 % ^5 si^cqt cmm\ «rtf%^sn fa* 
W fteif *lle^ w.s 'its ffSral, *t«5t* ffffl'Of 

fttWf *3 sfl, CT8f®l *3 5t*l3t« Slfilfl situ I 

%? *i%*i st*t?i fist* s« *ttim 
'sif^tt’t sii%i 313 i ^65 *p&s, *131 *i$b *iiE* 

s^tCTti 31 shifts 's^'ltfl’il SR31I3 TO 1**151 *t* 
fl, #l<I*f3 *R«Ote 13 f 3 I *i1$t33 sjgtsi «RW3 *fSt 
*sr, ffl *tfB»t 3<Rt3 sflutff wm* ft*i ff#s *3 i 
( 3 ) TOtW f*T£tSit*t? fcffa* *lfa ^ftftftff- 
^tar <31$ *3 i fa i ^wn stfstsij list's file mu 
<l|*f <t *3 511 I 511511 3l?fa* 3F13M 3^|S l**|5t 

fi $faw* coil's fat*! 5 ? tf m fl tfa?363 fifi® 

*3 51*1 am: wmfitiini jiwj fcwafa* iff ft 

5tf *iftw ttc* I 



5l5t 'Stiffs ’Ffltl ‘ilsftl 
flfSS l?llCll ^klFl ?Sl1 Utl* I ifltlil lllltlS 
^Vlf% Cl 5U1 'Sf^l '®Ttllt l3l#l 115C5 1151 
^f¥ f5<Rl5t5 ( Selection by 'nan ) "li Clfltf ®tlt | 
*Kt*1 CHC15 tm\ «rft55 Cl fsfas ®it%. 

llll#^ <U^3T llflll S*f fifi^ IftH Huts 
^111% *$5l Htf I <St 51*5 IflSll C115 eftfsi 
$’ 16 tff If S fijfS, TfSf^S nil ^5 ftT5, 

s*l5lss rjsilj sj c$ti>, cs*? si sw sites 
niti, cs*? ’fits ifl i 4t 5 *r fsfss «ttf : ®i Usst 

IsHl S*fsi1 OT«t1 flllt? Cl, ftftws OTK5 tltfl 
« '5®!® tfstss '®tC5¥ SflalJ ^tll fw\l% I fllSl- 
scis sill ^nfts stu fa^t^Jl'S ^! r ®ti 
^f?s ffs stra sttn ’p cifs* iijs fflfa® 
*ft«3l 115 1 Sl^l «atf»f Mf55 5*fl9l ^ C51, 
if*! fsfsil Stiffs ®tll SCSI flfsi fl’ttl! 

%Slflf5 Silts 5R9f fit | dt'51 '3 Hill 5*SlE5 1665 

ins* ^nitis fsifss i*n 5s*cit «rtt55 i 

115 Clfltf lists fls Cl, ll?l «w istss itn 
fi^iBws itsi fsfss Gratis ^ ^ftranpi, i ®i5 

(2f?[f Cl S^ffSl ftCf 11 5tts fill, ^111 
l»51tll ssfttl ^l^fCS fsft>3f f% ? 1151 
^ 51C51 Itir SsS’ftl 115 <£f5 ifssfs 51%. 

v515 <St?fo 155115155 Itll 3R*U frMPPJ ItlJ 





"Sir? 

^ *ttw <sffl 'sirf^tw fj81 ?fo— 

•m «tf%^sr mim on awi: fcwgfa ^FRtts 
to srtfk® *tfs<r® stc® *rtc* i Mtw « 

qf*1 'spj^I <2^33 'S 

wm ^*to? i 

«Jp6$ ^f| CT STffl 'S ®rsta ^ftCI 

<2f$f® f^fSCTif Sf*1 *?ft I 

*cwfe ^*ft? awn fafare #1 i 

ntfirttff* Wf\ 1 

( Natural Surroundings ) 
stw <s& Ultras if®t , ®rftf <w 

«t«rfsi ^f<! e i i 43t*i ^ *w*\ 

mi t5 ^s^tfsTr ®rtsnrt$ sf*«i *firai 
ofc 'Sft^tcaf^ qt*1 ttfBSl | WM 

aF$?tttl *ITf?f® #t £ f^ ^Ttll Sfffes MtWWI 

afare *ttsfl *rt^c3, ■star stffa ^ifw c«rf«tre *rr«t 
sflto srt i shCTPUf fton *i ^*r®i afhwwtsi <wt 
'erftt^ OT^fa llf&l 5 !, ^ 

'S VflRfif &W|f ?tt® cell I 

ret^s *m ^ *if**fa 5^1 
*Tt3tP? CWttS OTf*Rl1 Offal® C5tl>, 

•F & 's Jrt<rfo*i c^’ttf ^i® ’f® 5 ? *ifa 5 rli*i fwlff® i 
3pp5»i c^sjt® ftfi>^ *rtetPS* ^*ni *1^ fW 



% sestet ^ ^vtf§, fo® cw*f 

% fa»| C*ft *Ttm <W 

celt* i^{ 5 f%at?rs ^sftsi 

<*ferf ^ ^1 ®r9Rtijj «hm Ttw?r, ftcwss 

*P3J? W* ^*R®1 -a %3?1 '®IFW nfirctM 
<srtff%^ CT *a ®tf§*I stfl fastfafas 

^rt^*i str® ^i ?t^ i f^aitc® a vg{5 

W5\* •fl^l’F ^flJf <*tcs I qfaal a Ttfriws ?ft1 

fcfwni fHc®1 '5)1% (M W>I 

ft«f %<W* & | fc’ICTla' fOT ^*1-^ illW 
qfa^tf 31^ c 1 I fa® t^rst ^ qfa^l® qffl 
aifafl cm, ^*raf«* fwtw tw qfafl <ttt i ct 
<«ww «%, CTt«ttw qr<ui qrc, 

qfa^fa qwi «% «w fqa <7Wtw «% 

I 'siffR fa'SlOTf WJl cwiw _ <r, W1CT 
^ «%, emm qfa^l w, f*ia *r $k®i 
'srcMq c^tna ■awn §*it*ta? gt *M^s *iwj 1 
Pi^tPni fa^lt®ra qwi* fa«* qfarets i 

^fs nfews TOfo * i 

(Use and disuse of parts ) 
v^Pf tfsq 'sri^Iw 3f^*i: ^ qtt a 

Wtts •tfiwfl'S W I CTlfin ^1rtn*lCTt*l (useful) 

utfft n i «wfi ^tfa® na 



fratfsw #¥#1 


*lfc | Wl ¥3 ^¥$15 s *(5*ftf»P3 
55 4¥t '5l5tC 5 f¥ ¥\*f¥¥^l c tQ «tl¥8 5^51 

*\vs i ¥ 2 r *itf%tr*r, ¥t«?fl¥ «stf f® *i«ft C¥i ^%3 
■'IfC^r, ^tfta *¥*H 315TOT* ^f®¥t¥ mf3R 
55 jfl— <ntsra 3Prts 3f5tOT¥ *ftti* 513'aft «a^5*t 
•tfir^s 5*51 ¥15 ct, ststw* c¥% 55 fcfasi ¥tt¥t¥ 

^JfSl 5M51 ¥15 4¥t 3t5fttf¥ JratW ^ fcfccs 
*tic* sfl i f5 ?i ftcn nfffiNw sttfscn ^%3 p 
sri ¥fan, *rftTf¥5fa ¥l 'srsr •tHifaftl *t^8 .fi 
55 I Wf'TS *135 *Raf*» fsfflfa? 3t*R 

Rl ¥3) 3l5tW* ¥*1-1 C¥t5?l CT’II ¥t5l 

tf? 9 itf®i : s 'sj¥ , $T3 315151 cssr m 'sitffli *tt3 ?rt 4¥t 
efcs® ^ ¥ist¥ '®f»it j r *tf*»Jt¥ ?*tt-3 3t5tw* 
^ptwif 5T5am <m*\ 5t5l ¥13 c¥, 

CTt*n5fs[ ^tcst T»l¥ 3 ; »ffc^ i 3 l 5 tw* *rat*wft 

<a^s*f rttHstif 5531 ntw i 

¥3^5 C¥l¥l¥ ( Beetles ) 513513 TO *lfsfa <2tt^ 
3tf5?3l ¥[5, C¥f«?3I 3151W5 J18R«f«lC3 3WIS 

*fi CTt’f *tf?5l ¥15 1 '81t«I^I *Tt¥^ 4¥?SR ¥l^¥ 

4¥^tW C¥f¥3l%«H C¥, 44° <*WT* ¥3^5 C¥Rt¥ 

¥t¥T 5°° C*rW* vStsil 43 C^tS 5531 f*t3tCS C¥, 
31^151 ^f3C3f ¥lt¥ ill I «#$' ¥ tf3fC3¥ 

5 sf¥T35t3 S 'SftW traC55 ¥5*1 ¥I¥5t¥ f¥H¥ 
§VTt¥CT¥ ¥51531 ¥Ft¥ 1 



^ fPl? CT CTfas *tt*, 5t*t 

C*H*1 ataca* 5^3 'SltHCTt^’tUR ^faa afaal 
a?fsfa *E? alt, Ca^ faf&IT j|? ^faffa #taa « 
at-tafta star fan tfcatsfafa afar! *?l 

I W, W, '«IJH, «Tf H5 CT JTT8I 

fcfaif* ate atia atetcai f?, 'Statwa $*i 
afar ??[ art I fas r.a a¥a fcfaifa ^PRT «*t 

ascaa m afoai ai ^itesm atetai ‘Sfretea, 
fctffatcv «tf?l awra m CT? aaa $ 1 * 1 * a? 
fafiaraitfa stal <rtt* l 'siftm, rfa*f « 2 p?f® 
fafaa ”tf a^iaa fafar ms ca^ aa^a fwsta ati- 
a^ta m etcm'ftf i a#r « wta 
Wia at®a Sfal < 2 MPl '"Stffc #.a afal 'alStWa 

'51® H\ I <4^*1 faafoiaa 5pcq 'SJW^ 

s?ia ^smtfsa fafaaf acaa *tT^1 *tcs, ^ fap 
c^ia 'stfcf, agtaa arfta 'sites, cafataa 
'srtcs, fai a?a srtetfaa ^ ail i * i$r 

ericaa cate^ 'ststwa asia^ta w ^cateatai 
aia caatfal *tjR-^8 sfaia aa **rt£rt 'steifaaa 
af^s a *u ’ST’ta a-ca i • ^t-itw ’sreaa*' *teta It a 
^asftrs— stwat *CTa catefa 'sites i ca cateft 

iHfaat ^caa faaa> C^afa#5Caa (sexual selection) 

atal §«atfa¥t#teca states i 

«sfcic*t ewi ata ca, wtaaa^tea *it stata m 



'SfCSPF •StN’MfasI 'SItCf I CT ^fe? 

’ffaWtaft* *tE*F '5I<2IMt^% '5|^1 3R»tt 

«rtfoN <*m you ^WR *& | 

Srt^SfJR I 

( Intercrossing- ) 

fafat arete** f*Frei *i w^t* sre^u *ft**RFre 
fcwrc fcvife ^si *rtre i 'srasy w <sret* ^®i3t *t 
nsw* wit «rN«FR ^rtofi *re«ra *e$ i *io6 ■sw 
£*Stftire* fotfa % C* SfNSRCT* *R1 ^*1* TOtJUlW* 
«lt? ** I?l i 'Stf |il $tC3* m\ OT^ftN^t 
ct <&. f^t^rnst ^erewi to sit? i §*nre 'biw’f 
im stnsrct* m\ ton c-Nt *m « Jic^r 
p i ^*r®tw* *i«j «rN5ppf *ti>TO* 

3*1 . toto *Ni TOtfas ** i «wt*i wRflnR c» 
r^fs-t wte** ^r% ■?fii J c*ww 's jr^t 

<4*^ <t** 1 <sfttw* airejre* ^lw Jitat? *Ff**1 
<?ft ffa ^P5 *IWt ^*fff *f*t*l vStStW* 'SiW^- 
■*f»i *if**fo> qi fsfa tafciw *«i|S *f*r* st*i 

3t*t*l **1**1 wfatTO C* *ltaf 1*fi> 5ts1 it? '*Tttf, 

’rtfa $m*fn sirs ^ 9 ts f»t res? 9 iN 5 rft*i ’J*!? 
^1 tR< 11^ I W s TOtstttTO TORtPt CT «ft* fcvi* 
P \sj^| *$J ( sterile ) ?IC?, TO? *1 **e*tttTO 

JRCTtPt 'StS.N TO TON ?t*1 <ttire I Ittttl 



Stsrft 5 ! 'S f<jf%r[ 

w wfettfjf, >isrc5i <x wr* w 

'5t?t^'Q Wfa ^’ttWCTif ftstl *F sjal <5^ I ■’J^’ltPl® 

fafaf *lt«1, ?|<f j $f 

« *3<fw *iwf cf >rat* w ®t*t ^rfctf) ^ | 

n^sM ffal ^®i®i € ?m 

<5iot £p?tr«<t ^tm ^ i 

* 

srftl ®t® S Wt® ^C*1 <2tfT® fs^tW 

^%l <s&$ *M sfc® *?fc « 

^facst^i <ji# *i«tI ^tstcf ct, *ins# ’ffats 

^frsTt^T Cf *KS*I#1?I C I ^twf 'Stiff «?$ 

I fag 'airff St® $\*1 srtt, ®M* ^1^*1, 
f®fa CWtc® *ltt?TC Sftl CT C^R ^f«1 ^ ?M 
&u$ ft fat wt#ft fcw ?»<ttc5 1 ^iftsf 

<2J«t<t JRWft *%*ra-«2Tt?f®* ft#5WW f|*1 

3R»t; w 4® *it<foj *ns<m 

^tcfl f®fa OMttCJH CT, 'Sttw *tfjR^I 

stl, ®|?t<tl ftft^tff ( immutable )— <£& f® ®f5 I 

'sit^l^ ’p §Wfl ftsl *M, ®t^tt ' 5 rt 5 rfa 

f^5U 5fc«fo fc*W*l I ^tsp^ ftffitS *fat®R 

<3 W# oRft^Rir K?t etft *tt6|5 ^ ?t«i 
&u§ fcvw «w 5^«rat« s?l i 

vST^CT* Sf® csr^5f®s ■stt^ stl t 

ftft uwfct ^ ^ ^«ti <2t«n ^i*rc, f®ft 



is* 

s <(ti> l ^sfa^ts < 2 f«R <sf<w "siot* ?ltfa 
atfc^rc i ^*ii: «itw*i- 2 ns 5 fwt® stf'rc®! 

12 P 55 aiflfitfffc, *re ^fi?fwtfaral 'Stsfa 
3T5 dfc«l 1 *f*E*R I *tOT < 2 tt?fa* 

fafttw, atftmfa* ^1 <affa faw wn ns 
afsRtt'i afirafss ^rtcs, fa's arefaFfcra fN 
3*F*rel « ^ ^ft ^sl^ <s *re isrotu ^f?Hitc5*, 
<5t?l ^ 'STtt^l $t*t* faff® < 2 TC<®FF ftssfare 
^sttfas ^ffaitcfi faitr®* Jisrsl f*i<pi«i 

®t9 ^'S fastft^F ^Si\ ’iffal 
4 <k <?il jw?i ftsl fcfiprfaH « 

Cgftftfagl ^*1 ifintCT ^3S *>»9tC5 | 

i 

( Descent of man ) 

vst*^ s BpJig^fa ffcfa 

fcvtfo* sfc3 ^twtsjfl ^fwtc^i srtt 5 * cafe 

#fa c^sr fcvifo* fa*ra 4*F*ttfa ®r®3 m% 
'srRsftwl ^fantc^ i fafa cw^ffarecCT cs 
JIWT cafe i$F\Q «tt*H ^sfa ^fa ^5 4FR|C* 
TO ^ I 

‘3«fiT5:— brfi^F *1 fa Wfa %66ca% %<** 
fcrfc**ifesi ^ i 

*fa> C*l%, at^, «ffe iftw, ’fl faa 



■JTsWJil ^ IfepRJ Jifcs | i*ff f% 

^t 5 ! <3, ^|«1f C*l& 'sup qf%t$3 

MJR >3*11% *lff® TfaWt'lfa #t^’tC e t^ 

•flltfta TO* *T!f® 'Slt^, ®W $ J!l?g »*^tCT 
^ 3If, ®tfl ftt*l ft^S '« ^fi<lf% Jjsrft 

rt*i fcrft* «faa *mrt*i f*i"ntf», '«fc 

<2tff% ?lff® frrff^ ?|k^f 

Jitfsr »ra esc? c<ii i 

^‘Tf^Tt^l <spfps cwrsfaftl sftoRfl* 

951 ffts *f?W 5ItiR-3K«I?r ’ft’f^T ^fa® ff 
sfl i aw: «wt* $\m ftes *p?fa ®tni '« 

*11 are? sitffi^fe ft® « *11 ftfff f ? i asm 
*lf<I e tf3<J 4? W*l *rM'<FI ff | 

tSffi’l ^«n WPR ®T|*s 3T cif fFI, ff 5 * tfl 
»!**(< *tftft^PF W I 

'S ftftf ftRtf ftfl ft^R 

^grfg «n?w caafe, f%i 'sra/t® %<w <3 

JTft ^1 ®tftf1 9t®Rtfai®, jlt^tl®, f®®®1 
i*Tft*t ^fk®, < ®i^ s i ^fk®, 'Stfkltq %® fl 
®tfk3 4OT1B& frtw *1 «0R ^fl ^ ««wfc 
<Spr® f^®l I JF^(- 

ffft'5 1 B3Fft^ 63Rt^tf ft" ? I®K l2 I 5 t ^fa^sRl •!£?, 
jp*J< Jjvsj I sji#* JTStCTf fc*flf CTf CW Jtt*R 
Jffltw Cf^l ftS, #t 3 W£®'S $ ff I 





afire fare fofa 4^«rf 

'arffatS ^facre 31 1 *S9?M <2f|{% 'Q 

«ire* nsm *1 ^ i wi 31 *FFt$a “srer?*” 
’ll 75, Tftts 3tfefCT m-< mi^ 

faFr« JlR^tfls 3F>Sl ^SJjHr »r* I ’OC^ CT 
f5Sl ^fiRfW *H3l 'STfCI? ®f^[<f3 B3h ”11311 5ff5[ | 
f|f%?It«rt^t5 fjRn> c^tst« few C?f*RI1 fwt*t 

^ ’9*^ ftal 31 *fttc«i fereas '®m *fta 3tf : 
ftsW ^T%S «tft¥ ?f?tE® Ttl5 ?t«i1 

T%f33§1 Mirs 'srtsw i 4*3R 3ft*3 usttret 

3$a OTrVftfe^ a, ^1 sg* fw'&Tft *rc?i <4?- 
j^rel 3 # a%l ®t?i ”ttlTf<i m <mi fait 

<a9fl> cft^ Rt®rt ^fifal *m '« ^tsre tot 
' srt^JT *f<rct%u 

9fiFt3 4t3f*f W'<1 

f*m ^tftfW 5 ! fijftCfJT I 3t3?f *tf%* 3T%f f% 3130* 
infs f3*T> i 'stctic’F 3:3 ^rcire, 3t?p^ cwi 
^$1$ ^t’T *Fc<r, fj* 9t?l ^ i 3W fwtff 

*tNw?i *t*i *®i «tf*rei stcr* fs’sare *Tt»r «rnn 
c^t-ntw ^ 3 tcre <a?is n^ 

#t5l 9t*I 'Sffwfl TWSf H3 «fttP5 I 

STSfal JSfa 'Sffotl 3tf? 5 st^t i 3 .«ft^| 

sfafafail OTPf 4^(5 ”tt#5J ”!E«t C’FM’f 

cwre fe^rere 3?rc?rei ”Rfr5* fe*tf?rfi!ff wn 3t3c?re 



<2tf% 'Sfa I ^ 

sit^sra srt<tt? srs 3? w eteim c?f*wi $t?l- 
fctt* *f»It?CT ?t5(I ^f*?!t%t| <SJfj% ^65 

<fflS W? *1^1 StlOr? aic«fj 'srftf f 
vst<FtCT?r c*tt?i % i fsfa tag <pf|?n. 
$?tt* wnr ttfwi *n» rntfirc mm- 

fa 5 ^ «fslt^ ^{iiw <2f«tS( ^Jlfel ftfiiE 5 ® 

*Tlfil*l s?1 } ^t?!? *1? ?frft «t?f? W ?«?tt®- 

'sfl&pra W <nt<«. <jtwr? ws ^rtf^m 

'S'W srfsret* fcK'CT % *fail 3t%tt§i m*' 
SPSfatftiT sit'd «W* CT «5®H Slit st?l 

sit? i ftfa? er^tt?? «m m\ ^t?!?i ^rtst* 
«l'Pt"I ’ft? I ®t?tt?? C^t? * 3RCT* m$ CT ^S5: 
<5t?1 C^t ^1 stf* | 5(tt<{ CW 9 ! 

'®t?t «t^t? w 'pfure ntt* «wrt m$ *itt* =rl r 
jh^s n% 5^i « •qtwTOTR ?w t t?ts 

<K®I '5t?t^1 *1$ ?$!?5 ^ &BS, fa$ ' 5 PI«I«fff'5t<f3; 

faf<r® «rci srtti 

Csfaf4jWt»I C? ^SR sTOtwt faW 'Stfl sit? f 
'BJFW W1F5 ^l sp^Wl fwtst | HTjZM 
*IH1 sf|f^ ’tW'f? ms* 5^fet??t 
vjf#* <Rt? I TO* sppitafliit'f 

ftf?? m\vw «itsi «fttsp i mm src*d <*fc 
'Q Jl^sfstrsl CT * 1 ^ Sft?, ^t?t^ » 2 |sit*l- 





>rS8 

'Sftt'ft fas ^ I ^^F«T BFffo* 'StPfl iSX 

^E? I 

<s*Rtw fawr s^wrf^ fw *rt<fonf*rai 
ffat* I <«t fait* (3 It^l ^fa^i £^f%- 

^fw 'stfi *be, vnii >«t?p^ ^wtttfam ^iifst® 
&& cfifarfcs* ct wax 'spreistfaswi mi 

fait* *fa I ^lltCT fait* « spt *t*Wffc3 ^5lfa 'S 
faWl *fcs SF**f: *1*1 **tC«f ^t* *t1^rtOE I 

*i®*r*?tfacis ws *titfa* *'f* xn<$ *tfa*tc e i 
c*fas5 *its*i m i *Rtn far*ti ^u& $t*fai «ftE** 
c* ^ *ffa -w? 4^*ci st«rt* ^farfa ifaitt*, 
*tfaft*, *tfasl, eaRt* it* xz* i itmil *<r 

^t5f|5T z$ *sfal5 Ifo <s*f* Sfffal Itlfa'F®: <*WlFf 
«f*«tfal «rtOR?f ^faj ^fall <ftc* I *ftPI 1®, 
c«^i, sti* sfare xmrxt OTfaitcs* i 

<4^TC*I 85 ^ wittitcs* c* ifkii ifcwMt*&, 
'« *t*fa^ faRtff5 *t*1 «f3 && 

*£gxa\m •rss »tc? i *T*faif ff% *t*i **tt«? 
fappt 'S W5t1 W <fa C1% ifalttt ifarS S'SItffS 

aftxx '*& fc® #fa ifaral <2t#t?wt* si ; *fo®i 
'»rffa s ^ «f*r«i *t*i «rtf% 'a &Ra%r ifai 
Sftfare fatl* 'Wfa ifaCTS K«tl t*fo® 

itf&a a mm* a iwft «w \ #twt 








